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0 Improved adaptor for remote after-loading apparatus for radiotherapy. 



® The adaptor for connecting a guide member In a 
remote after-loading apparatus for radiotlnerapy Is 
provided. Tlie adaptor comprises an outer barrel (80) 
iiaving an opened end, a connector end and a cen- 
trally extending aperture. A sleeve (92) passes 
• thirough the aperture of the barrel such that at least a 
first end of the sleeve Is contained within the barrel. 
An elongated gripping means (84) Is disposed 
through the sleeve and extends beyond the ends of 
the sleeve. The gripping means has a gripping end 
(^and a receiving end. a gripping body extending 
^between the ends, and a flange (83) disposed on the 
^gripping end with the diameter of the flange being 
^greater than the diameter of the sleeve. A tapered 
N outer surface (95) extends from the flange to a 
^distant portion of the gripping body. A uniform diam- 
<Oeter tube bore is disposed through the gripping 
CO means and at least two slots (99) pass through the 
g flange and at least a portion of the gripping body. 

Those slots form at least two opposed gripping 
ftj portions which are Inwardly compressible when the 
flange and the gripping portions are In contact with 
the first end of the sleeve, so as to form a reduced 



diameter of the tube bore and thereby a closed 
position of the gripping portions. The gripping por- 
tions are sufficiently resilient so that when the flange 
and the gripping portions are disposed from the first 
end of the sleeve, the gripping portions form at least 
the same diameter as the tube bore and thereby an 
open position. Spring means (41) are disposed be- 
tween the gripping means In the sleeve for urging 
the flange of the gripping means toward the second 
end of the sleeve. 
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IMPROVED ADAPTOR FOR REMOTE AR 

The present invention relates to an improve- 
ment in a remote after-loading apparatus for brachy 
therapy, e.g. interstitial, intracavitary and In- 
traiumena! radiotherapy, and more particularly, to 
adaptors for such apparatus. 



BACKGROUND OF THE INVENTION 



Brachy therapy has become of Increased im- 
portance in the treatment of certain diseases, espe- 
cially cancer, in that the radiotherapy can be ad- 
ministered to very localized human body areas, as 
opposed to broad beam radiotherapy. To achieve 
this localized radiotherapy, a radioactive source 
must be placed in close proximity to the tissue 
being treated, since the radioactive source effects 
only low levels of radiation at a significant distance 
from the source, while high levels of radiation are 
effected near the source, i.e. the application of the 
inverse square of the distance law. The application 
of the radiotherapy is normally achieved by guiding 
a radioactive source through at least one guide 
member, e.g. a position member or a tubular 
guide, until that source reaches the site of the 
tissue to be treated, e.g. cancerous tissue. A regi- 
men of radiation is then administered according to 
a program defined for the particular cancerous tis- 
sue and that therapy is, usually, periodically re- 
peated until effective control of the cancerous tis- 
sue is achieved. 

However, since radiation is involved in tiie ther- 
apy, technicians who routinely administer the ther- 
apy to a number of patients would be unduly 
exposed to radiation in the conduct of those ther- 
apies If the technician were in close proximity to 
the patient being treated. To avoid such radiation 
hazard to the technician, apparatus has been de- 
veloped for allowing the radiation source to be 
moved to the site of tiie radiotherapy while the 
technician is not in close proximity to the patients 
being treated, e.g. is not in the treatment room 
where the patient Is being treated. Such apparatus 
is known in the art as remote afterrloading appara- 
tus for brachy tiierapy. When using such appara- 
tus, a physician places a positioning member, e.g. 
a needle or canula, at tiie site where radiotherapy 
is to be effected. This positioning member In some 
applications may be attached to one end of a 
tubular guide and the tubular guide is attached at 
the other end thereof to a connection head of the 
remote after-loading apparatus. After such position- 
ing and connections are made, a technician, from a 
remote location. e.g. another room, can cause the 



t-LOADING APPARATUS FOR RADIOTHERAPY 

apparatus to drive a cable witii a radioactive source 
attached thereto from a "safe", through the remote 
afterrloading apparatus, the guide member, e.g. 
tubular guide, and into tiie positioning member for 

6 radiotherapy. Thus, a technician will not be In close 
proximity to tiie patients, e.g. will be in another 
room, while the radioactive source Is out of the 
"safe" and while administering the tiierapy. 

While apparatus of the above nature has been 

10 used for some time, a particular problem in con- 
nection therewitii has been the adaptors for con- 
necting the guide member, e.g. tubular guide, 
and/or the positioning member to the connection 
head of the remote after-loading apparatus or at- 

16 taching the one to the other. For example, since 
the cable, with the radioactive source, must slide 
through the tubular guide, and the tubular guide Is 
quite small, any kinking, compressed configuration, 
or the like of the flexible plastic tubular guide, 

20 caused by ttie adaptor, can cause the cable mov- 
ing the radioactive source to bind therein, which 
results in a failure of moving the radioactive source 
to the correct site for effective radiotiierapy. Thus, 
the adaptors have been a constant problem in the 

25 art. In addition, once the positioning member is in 
place in the patient, it is important to quickly and 
effectively connects the tubular guide to the posi- 
tioning member or tiie positioning member to the 
connection head so as to minimize delay and dis- 

30 comfort to the patient. 

In the past, such adaptors have taken the gen- 
eral form of metal tubes and the tubular guide or 
positioning member Is slid (partially forced) 
ttiereover. However, in view of the very small diam- 

35 eters of the flexible, plastic tubular guides or posi- 
tioning members, the time required for so attaching 
the same to a metal tube is inordinately long and in 
addition, distortion during attachment can cause 
uneven compression of the flexible, plastic tubular 

40 guide or positioning member which will result in the 
kinking, binding and tiie like of tiie cable witii tiie 
radioactive source attached thereto. Thus, it would 
be of substantial advantage to tiie art to provide 
improved adaptors for connecting tiie tubular guide 

45 or positioning member to tiie connection head or to 
each other wherein tiie adaptors allow for quick 
and easy connections without the necessity of fit- 
ting to a metal tube or any otiier laborious attach- 
ments, such as screwing or unscrewing devises, 

50 and where such connections avoiding distortion or 
compression of the tubular guide or positioning 
member so as to avoid the kinking, binding and the 
like by the cable. 



2 



3 



EP 0 366 214 A2 



4 



BRIEF DESCRIPTION OF THE INVENTION 



Generally speaking, the necessary parts of a 
remote after-loading apparatus for brachy therapy 6 
comprises a radioactive source, a safe for the 
source (to avoid radiation exposure to technicians 
working with the apparatus), a source drive cable 
for driving the source from the safe to the site of 
the therapy, a guide member for guiding the cable io 
to the site of the radiotherapy, a connection head 
for connecting the guide member to the source 
drive cable, a positioning member for positioning 
the source at the site of the radiotherapy and 
adaptors for connecting the guide member to the 76 
connection head and/or the positioning member. In 
this combination, the present invention involves an 
improvement in the adaptors for connecting the 
guide member to the connection head and/or the 
positioning member. The guide member may be in 20 
the form of, for example, a canuia disposed from 
the head to the site of radiotherapy, and thus the 
guide member includes the positioning member, or 
in the form of a tubular guide which is connected to 
a positioning member. For the sake of conciseness, 25 
the invention will be. mainiy. described in regard to 
the embodiment which uses a tubular guide, but It 
Is to be understood that the invention is fulty ap- 
plicable to both of these embodiments. 

The adaptor comprises an outer ban's! having 30 
an opened end and a connector end and having a 
centrally extending aperture therein. A sleeve hav- 
ing a first end and a second end and a passage- 
way extending between said ends is disposed with- 
in the barrel such that at least the first end of the 36 
sleeve is contained within the barrel. An elongated 
gripping means Is disposed through the sleeve 
passageway and extends beyond the ends of the 
sleeve. The gripping means has a gripping end and 
a receiving end, a gripping body extending from 40 
the gripping end to the receiving end, and a flange 
disposed on the gripping end such that the diam- 
eter of the flange Is greater than the diameter of 
the sleeve passageway at the first end thereof. 
There is a tapered outer surface extending from 45 
the flange to a distant portion of the gripping body. 
A uniform diameter gripping means tube bore is 
disposed through the gripping means and at least 
two slots pass through the flange and the gripping 
body and extend from the flange to at least the 50 
distant portion of the gripping body. Those at least 
two slots form at least two opposed gripping por- 
tions of the gripping means and the gripping por- 
tions are inwardly compressible when the flange 
and the gripping portions are in contact with the 65 
first end of the sleeve, so as to form a reduced 
diameter of the tube bore and thereby a closed 
position of the gripping portions. The gripping por- 



tions are sufficiently resilient so that when the 
flange and the gripping portions are axially dis- 
posed from the first end of the sleeve, the gripping 
portions form at least the same diameter as the 
tube bore and thereby an open position. Spring 
means are disposed between the gripping means 
in the sleeve for urging the flange of the gripping 
means toward the second end of the sleeve. 

With this arrangement the tubular guide (or the 
positioning member) may be moved into the re- 
ceiving end of the gripping means, moved to en- 
gage the gripping portions In the closed position, 
moved so as to cause the gripping means to be 
moved against the spring means axially outwardly 
from the first end of the sleeve to a position where 
at least a portion of the tapered outer surface is 
spaced from the first end of the sleeve and the 
flange and the gripping portions are resiliently 
moved to the open position and allow passage of 
the tubular guide (or positioning member) thereth- 
rough. Upon ceasing the movement of the tubular 
guide (or positioning member), the spring means 
urges the gripping means axially inwardly in the 
sleeve so that a portion of the tapered outer sur- 
face contacts the first end of the sleeve and com- 
presses the gripping portions to a locked position 
around the tubular guide (or positioning member). 

By this arrangement, the tubular guide (or posi- 
tioning member) may be very quickly inserted into 
the adaptor and locked in place by that insertion in 
such a manner that the tubular guide (or position- 
ing member) is not substantially compressed, and 
thereby avoids kinking and binding and the like of 
the source drive cable. 



BRIEF-DESCRIPTION OF THE DRAWINGS 



Rgure 1 is a diagrammatic view of the basic 
parts of a conventional remote after-loading ap- 
paratus for brachy therapy. 

Rgure 2 is a diagrammatic illustration of 
positioning members positioned for treatment of 
breast cancer and showing the positioning mem- 
bers being connected via adaptors to tubular 
guides (one of the embodiments of the invention). 

Rgure 3 is a diagrammatic illustration of a 
positioning member in position for treating lung 
cancer. 

Rgure 4 is an exploded view, partly in cross 
section, of an embodiment of tiie adaptor of the 
present invention. 

Rgure 5 Is an assembled view of Rgure 4. 

Figure 6 is a view of a preferred embodi- 
ment of the present adaptor, which view is partially 
in cross section. 

Rgure 7 Is a view of a furtiier preferred 
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embodiment of the present adaptor, having an in- 
dicator connected therewith, and that view is par- 
tially In cross section. 

DETAILED DESCRIPTION OF THE INVENTION 



While remote after-loading apparatus for 
brachy therapy, e.g. Intracavitary intralumenal and 
interstitial radiotherapy. Is well known In the art 
(see for example applicant's U. S. applications 
Serial No. 017,036, filed February 18, 1987. and 
Serial No. 071,836. filed July 10. 1987, the entire 
disclosures of which are incorporated herein by 
reference), and need not be described In detail 
herein for sake of conciseness, for context pur- 
pose, a typical arrangement of such apparatus is 
shown in Rgure 1, The basic parts of a typical 
apparatus are as follows. A radioactive source (not 
shown in the drawings) is contained in a safe 1 
which protects technicians from radiation while 
working with the apparatus. A source drive cable 2 
is driven by a source drive mechanism 3. To 
position the radioactive source at the site of the 
therapy a guide member, e.g. a tubular guide 4 is 
as disposed so as to guide the drive cable 2 to the 
site of the radiotherapy. It should be understood in 
this regard that the patient being treated will be in 
proximity to the remote after-loading apparatus and 
may be conveniently sitting In a chair or lying on a 
bed, depending primarily upon the particular ra- 
diotherapy being administered. Thus, the tubular 
guide Is necessary for guiding the drive cable 2 
with the radioactive source from the safe to the site 
of treatment. A connection head 5 connects one or 
more of tubular guides 4 to one or more of source 
drive cables and these one or more connections 
are referred to as "channels.** As noted above, for 
some applications, the positioning member may 
extend from the site to be treated to the connection 
head 5, and in this form the positioning member 
includes the guide member, but for sake of con- 
ciseness, the embodiment where the positioning 
member and the guide member are separate, i.e. 
utilizing a tubular guide will be mainly discussed. It 
will be appreciated that in any one therapy one or 
a number of radioactive sources may be used at 
one time, and the use of more than one source 
necessitates a like number of tubular guides 4 
connected to connection head 5. Only one tubular 
guide 4, and hence only one "channel". Is shown 
In Figure 1 for clarity. A positioning member 6 Is 
placed by a physician for the radiotherapy (as 
shown In more detail In Rgures 2 and 3, discussed 
below) and that positioning member is connected 
to tubular guide 4 by way of an adaptor 7. An 
adaptor 8 also connects tubular guide 4 to connec- 
tion head 5. 



While not shown In the drawings, such appara- 
tus may also have a check cable, driven by check 
cable drive. The check cable is used to test the 
connections of the apparatus to the patient prior to 

5 moving the radioactive source from the safe to the 
patient. The check cable Insures that all connec- 
tions are operating properly and that the position- 
ing members are correctly in place before the 
radioactive source Is removed from the safe. Addi- 

70 tbnally, such apparatus may have an automatic 
calibration device (not shown in the drawings) for 
calibrating the excursion of the cable to insure that 
the cable has reached the connect position at the 
therapy site. Further, such apparatus may have an 

IS Indexer for indexing the cables, especially where a 
plurality of cables are used for multiple radioactive 
source therapy. Rnally, such apparatus may have 
an optical verification device (not shown In the 
drawings) for verifying that the adaptor 8 Is prop- 

20 eriy connected to connection head 5. These ver- 
ification devices usually consist of an electric eye 
which senses a portion of the adaptor 8 when that 
adaptor is placed in connection head 5. 

Rgure 2 shows positioning members 20, which 

.26 can take the form of needles, tubes, canula, or the 
like, placed about a breast cancer 21 by a physi- 
cian. Positioning members 20 are connected to 
tubular guides 22 by adaptors 23 (in tiiis illustra- 
tion, three "channels" are used). 

30 Figure 3 shows a positioning member 30, In 
the fonm of a canula, inserted In the bronchus 31 
for treating a lung cancer 32. In tills embodiment, 
the canula 30 may extend from the head 5 to the 
cancer 32 and as such the canula 30 functions as 

35 both the tubular guide and the positioning member. 
Hence, the canula 30 need only have an adaptor 
for connecting the canula 30 to head 5, as briefly 
noted above. 

Rgures 2 and 3 are simply diagrammatic II- 

40 lustrations of typical arrangements for radioactive 
therapy using a remote after-loading apparatus. 
However, similar arrangements can be used for 
treating the oesophagus, the head and neck, the 
oral cavity, the brain, the cervix, tiie endometrium, 

45 the prostate, tiie bladder, tiie bowel duct, and the 
nasopharynx, among others. The various arrange- 
ments for treating the various body parts varies 
with the particular treatment, but all of the an'ange- 
ments have In common the basic parts of tiie 

50 remote after-loading apparatus, as described 
above. Thus, no furtiier explanation of the known 
remote after-loading apparatus for radiotiisrapy 
need be described herein, and more details can be 
found in the brochure MICROSELECTRON HDR 

56 ^^^\r published by Nucletron International BV, Leer- 
sum, The Netherlands, the entire disclosure of 
which is Incorporated herein by reference. Addi- 
tional disclosure may be found in tiie publication 
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MICROSELECTRON LDR/MDR '^^\r ^^^Cs pub- 
lished by Nucletron Trading BV. Leersum, The 
Netherlands, the entire disclosure of which is Incor- 
porated herein by reference. 

As noted above, a major problem In connection 
with the use of such apparatus has been in regard 
to the adaptors 7 and 8 (see Rgure 1) for connect- 
ing guide members, e.g. tubular guide 4 to the 
positioning member 6 and to the connection head 
5. Also, as noted, typically the prior art used metal 
tubes for making such attachments of the guide 
member, e.g. tubular guide 4 to the adaptors. The 
guide member Is quite small, especially guide 
members In the form of a canula for bronchus 
application, which canula extends from the site of 
therapy to the connection head 5 and such guide 
members are typically no more than two millime- 
ters In diameter, with a lumen which is less than 
about 1 .8 millimeters. As can be appreciated, using 
conventional adaptors, as explained above, and the 
like for attaching such small tubular guides to the 
adaptors requires fine and intricate work, and such 
work considerably slows down the attachment of 
the tubular guide to the positioning member, once 
the positioning member is in place in the patient, 
and delays attaching the tubular guide to the con- 
nection head 5 of the after-loading apparatus. 
When multiple "channels" are used, considerable 
delays are experienced. Further, In view of such 
small diameters, it is easy to unduly distort or 
compress the tubular guide with such adaptors and 
such distortion or compression can cause kinking 
or binding of the source drive cable when passing 
therethrough. The clearance between the lumen of 
the tubular guide and the source drive cable is kept 
small so that the source drive cable may be driven 
through that lumen, even in complex configurer 
tions, without kinking. The probability of such dis- 
tortion or compression of the tubular guide with 
such conventional adaptors makes conventional 
adaptors a serious problem in the art of the remote 
after-loading apparatus. 

The Invention provides an adaptor which can 
be used for connecting the tubular .guide to the 
connection head and the positioning member, as 
shown in Figure 1, or the positioning member to 
the tubular guide, as shown in Rgure 2, or the 
tubular guide, in the form of a canula, to the 
connection head, as shown in Rgure 3, in a fast 
and efficient manner and with virtually no possibil- 
ity of unduly compressing or distorting the tubular 
guide and thus avoids kinking or binding of the 
source drive cable while passing therethrough. The 
Invention is based upon clamping the tubular guide 
with compressible members so that the compres- 
sion of the tubular guide within those members Is 
essentially uniform around the circumference of the 
tubular guide being attached. Further, the invention 



Is based on the attachment of the tubular guide to 
the adaptor being made simply by inserting the 
tubular guide into the adaptor, with which insertion 
the clamping by the adaptor automatically occurs. 

5 As can be appreciated, by providing that the com- 
pressive clamping around the tubular guide is es- 
sentially uniform around the circumference thereof, 
no undue compression or distortion of the tubular 
guide will occur and the lumen of the tubular guide 

10 will remain essentially circular, as opposed to prior 
art adaptor means. When the lumen remains es- 
sentially circular, there Is a considerably reduced 
risk of the source drive cable binding or kinking 
while being passed from the remote after-loading 

T5 apparatus to the site of therapy. Also, as will be 
appreciated, with the clamping device being ac- 
tuated simply by inserting the very small tubular 
guide Into the adaptor, it is very easy to make 
connections between the tubular guide and the 

20 positioning member and the tubular guide and the 
connection head, once the positioning member has 
been placed In the patient by the physician. This 
allows quick and efficient use of the apparatus, and 
minimizes delays and discomfort to the patient 

25 The principle of the present adaptor Is shown 
in Figure 4. The adaptor has an outer barrel 40 
having an opened end 41 and a connector end 42. 
In this embodiment, the connector end 42 Is pre- 
viously attached to the tubular guide 4 (see Rgure 

30 1 ) and the adaptor will in tum connect to a position- 
ing member 20 (see Figure 2). The barrel 40 also 
has a centrally extending aperture 43 therein. A 
sleeve 44 has a first end 45, a second end 46 and 
a passageway 47 extending between those two 

35 ends 45 and 46. The sleeve is configured so that it 
may be disposed within barrel 40 (Rgure 4 is an 
exploded view) such that at least the first end 45 of 
the sleeve 44 Is contained within the barrel 40. 
While various modes of manufacture may be 

40 employed, for simplicity in illustrating the Invention 
In Rgure 4, sleeve 44 Is secured In barrel 40 by 
• threads 48 of the sleeve 44 and threads 49a of 
barel 40. Other modes of assembly may be used, 
. and the modes of assembly are not critical. How- 

46 ever, If threaded assemblies, such as that shown in 
Figure 4, are used, it is preferable that the assem- 
bly be firmly affixed together, e.g. by soldering or 
by use of a joint compound such as LOCKTITE, so 
that it may not be taken apart, in order to avoid 

50 damage to the connector. 

An elongated gripping means, generally, 49 is 
disposed through sleeve passageway 47 and ex- 
tends beyond ends 45 and 46 of the sleeve 44. 
The gripping means has a tubular guide gripping 

55 end 50 and a tubular guide receiving end 51. A 
gripping body 52 extends from the gripping end 50 
to the receiving end 51. A flange 53 is disposed on 
gripping end 50 and the diameter of the flange is 
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greater than the diameter of the sleeve passage- 
way 47 at the first end 45 of sleeve 44 so that the 
axial excursion of the gripping means 49 to the left 
as shown in the drawing is limited when flange 53 
contacts the first end 45 of sleeve 44. A tapered 
outer surface 54 extends from flange 53 to a dis- 
tant portion 55 on the gripping body. A uniform 
diameter gripping means tube bore 56 extends 
through the gripping means 49. There are at least 
two opposed slots 57 (one shown In Figure 4) 
passing through the flange 53 and the gripping 
body 52 and these slots extend from the flange to 
at least a distant portion 55 of the gripping body, 
although preferably these slots extend there- 
beyond, as shown In Figure 4 and as explained 
more fully hereinafter. The at least two opposed 
slots 57 form at least two opposed gripping por- 
tions 58 and 59 of the gripping means 49 and the 
gripping portions 58 and 59 are inwardly com- 
pressible when the flange 53 and the gripping 
portions 58 and 59 are in contact with the first end 
45 of sleeve 44, so as to form a reduced diameter 
of the tube bore 56 of that portion of gripping 
means 49, and thereby fomns a closed position of 
the gripping portions 58 and 59. The gripping por- 
tions 58 and 59. by virtue of slots 57 are also 
sufficiently resilient so that when the flange 53 and 
the gripping portions 58 and 59 are axialiy dis- 
posed from the first end 45 of sleeve 44 (to the 
right as shown in Figure 4) that the gripping por- 
tions 58 and 59 form an opening having at least the 
same diameter as the tube bore 56 and thereby, 
also, forms the open position of gripping portions 
58 and 59. 

Spring means 60 are disposed between the 
gripping means 49 and sleeve 44 for urging flange 
53 of the gripping means 49 toward the second 
end 46 of sleeve 44. 

As noted above, the embodiment of Rgures 4 
and 5. for illustrative purposes, shows the assem- 
bly by threads, although other assemblies may be 
used. However, for completing the assembly shown 
in Rgures 4 and 5, a guide tube collar 61 is 
threaded onto gripping means 49 by threads 62 on 
both the gripping means 49 and collar 61. The 
collar 61 has an aperture 63 which communicates 
with tube bore 56 of gripping means 49, and when 
assembled, tube bore 56 also communicates with 
ban-el bore 64 of barrel 40 such that there is a 
continuous communication through collar 61, grip- 
ping means 49 and barrel 40. This continuous 
communication forms a passageway through the 
adaptor for the tubular gulde.and positioning mem- 
ber, through which the source drive cable 2 
passes. To facilitate the insertion of the positioning 
member 6 (see Figures 1 and 5) into the adaptor, 
collar 61 has a taper 65 for ease of Insertion 
thereinto. 



It will also be seen that when the arrangement 
of Figure 4 Is in an assembled position, spring 60 
will be held in place by being between sleeve 44 
and gripping means 49, as well as between shoul- 

5 der 66 of collar 61 and flange 67 of sleeve 44. With 
the spring so restrained, it will urge collar 61 axialiy 
to the left as shown In the drawings, and since 
collar 61 is attached to gripping means 49, gripping 
means 49 will likewise be urged axialiy to the left 

10 as shown in the drawings and cause flange 53 to 
seat against first end 45 of sleeve 44. thus causing 
the gripping portions 58. 59 to be reslllently moved 
radially inwardly and form a diameter less than the 
diameter of bore 56. 1.e.. the closed position there- 

;5 of. 

When It is desired to attach a positioning mem- 
ber 6, such as a canula. to the adaptor, the end 68 
thereof (see Figure 5) Is placed Into taper 65 (see 
Figure 4) and passed through aperture 63 of collar 

20 61, through the receiving end 51 of the gripping 
means 49, and subsequently through tube bore 56 
of gripping means 49 until it reaches the distant 
portion 55 of gripping means 49. At that point, the 
diameter of tube bore 56 is less than the diameter 

26 of canula 6 and end 68 thereof will abut the re- 
duced diameter portion of tube bore 56 (the closed 
position of the gripping means). However, with fur- 
ther movement of canula 6, gripping means 49 is 
displaced against spring 80 and axlally outwardly 

30 of first end 45 of sleeve 44 (to the right as shown 
in the drawings) and as the tapered outer suriace 
54 clears first end 45. gripping portions 58 and 59, 
no longer being compressed within first end 45, will 
expand to a diameter at least the same as the 

35 diameter as that of bore 56 and canula 6. With 
continued movement of canula 6, the end 68 there- 
of will pass through gripping means 49 and finally 
will abut the entrance 70 of barrel bore 64, where 
end 68 will come to a stop. When that occurs, 

40 spring 60 will urge gripping means 49 and flange 
53 axialiy toward second end 46 of sleeve 44 and 
cause gripping portions 58, 59 to again be com- 
pressed by first end 45 of sleeve 44 around canula 
6. This will, of course, cause a gripping action by 

45 gripping portions 58, 59 on canula 6 and lock the 
canula 6 in that position. That lock will be most 
secure, since any movement of canula 6 to the left, 
as shown In the drawings, will cause gripping por- 
tions 58, 59 to be further compressed by first end 

50 45 and will cause further gripping and locking of 
canula 6 in that position. 

Thus, the canula may be moved Into the re- 
ceiving end 51 of the gripping means 49 and 
moved to an engagement with the gripping portions 

55 58, 59 which are in the closed position. Further 
movement of canula 6 causes the gripping means 
to be moved against spring means 60 axialiy out- 
wardly from the first end 45 of sleeve 44 to a 
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position where at least a portion of the tapered 
outer surface 54 is spaced from the first end 45 of 
sleeve 44 and the flange 53 and gripping portions 
58. 59 are resiliently moved to an open position. 
This allows passage of canula 6 therethrough and 
upon ceasing the movement of canula 6, the spring 
means 60 urges the gripping means 49 and flange 
53 axially inwardly in sleeve 44 so that a portion of 
the tapered outer surface 54 contacts first end 45 
of sleeve 44 and compresses the gripping portions 
58. 59 to a locked or closed position around canula 
6. 

The present adaptor can be further understood 
from Figure 6 which is a similar to the embodiment 
of Rgure 4 but shows certain components In more 
detail and shows a preferred embodiment of the 
invention. As opposed to barrel aperture 43 In 
Figure 4, as shown in Figure 6, barrel 80 has an 
aperture 81 >that ends in an abutment 82 in sub- 
stantially the same configuration as that of flange 
83. Thus, flange 83, when moving to the right as 
shown in the drawing (when canula 6 - not shown 
In Figure 6 - is being passed therethrough) will 
contact abutment 82 so that flange 83 can move no 
further axially out of barrel 80 (to the right as 
shown In the drawing) and, lil<ewise, no further axial 
movement (to the right as shown In the drawing) of 
the gripping means 84 (shown in side view-not in 
section) is achievable. This configuration provides a 
positive and very precisely determined stop for the 
gripping means 84. Also, It will be noted that abut- 
ment 82 has an axially disposed abutment aperture 
85 therein which has a diameter equal to that of the 
tube bore (or canula 6) for passing canula 6 there- 
through. Abutment aperture 85 has a second abut- 
ment 86. the shoulders of which are less than the 
diameter of canula 6, so that when the canula 6 
contacts second abutment 86, It comes to a posi- 
tive stop. Therefore, the exact position of the 
canula 6 can be detenrtlned from the present 
adaptor. Further apertures 87 and 88 complete the 
communication through the adaptor. Preferably, 
abutment aperture 85 has a centering taper 89 so 
as to center canula 6 as It passes therethrough. As 
noted, the abutment aperture 86 is in communica- 
tion with canula 6 which Is in turn in communication 
with a conventional coupling 90 which can be at- 
tached to various devices, such as a tubular guide 
as described above. 

The embodiment of Rgure 6 differs from the 
embodiment of Rgure 4. also, in that spring 91 Is 
restrained within sleeve 92 and a recess 93 which 
cooperates with collar 94. Also, there Is a tapered 
portion 95 adjacent the first end 96 of sleeve 92 
(the taper is shown In Rgure 4 but is not discussed 
In connection therewith). That tapered portion 95 is 
of the same taper configuration as the tapered 
outer surface 97 of gripping means 84. This allows 



a more positive opening and closing of opposed 
gripping portions 98 for a more positive release 
and loclcing of the tubular guide. Preferably, the 
spring means 60. In Rgure 4. and 91 In Figure 6, Is 

5 a coiled spring, although other spring arrangements 
may be used, and more preferably, the colled 
springs surrounds the gripping means, as shown In 
Rgures 4 and 6. 

Also, In Rgure 6. collar 94 has a centering 

TO taper 100. similar to the taper 65 in Figure 4, so 
that the receiving end of the gripping means can 
be easily contacted with a positioning member 6, 
such as a canula. when being inserted thereinto. 
The tapered outer surfaces 54 and 97 of the 

15 gripping means 49 and 84 are shown in Figures 4, 
5 and 6 as straight tapers. However, in lieu thereof 
curved tapers may be used, but straight tapers are 
preferred. Also, while, of course, there must be at 
least two opposed slots 57 and 99 in gripping 

20 means 49 and 84 (see Figures 4 and 6), so as to 
provide at least two opposed gripping portions 50 
and 98. preferably, there are at least three such 
slots and, corresponding three gripping portions. 
More preferably, the slots are at 120* apart, and 

25 the gripping portions are of equal size. However, a 
better and more positive gripping action can be 
achieved, with even less tendency to compress or 
distort the tubular guide, when there are at least 
four slots and four opposed gripping portions, and 

30 particularly, when the slots are 90* apart and the 
gripping portions are of equal size. Further, to 
achieve the best gripping action of the gripping 
means, the slots extend to at least one-quarter of 
the length of the gripping body and more prefer- 

35 ably the slots extend to at least one-half the length 
of the gripping body. Lii<ewise, to insure reasonable 
gripping of the canula 6, the distant portions 55 
and 101 of the gripping body 52 and 84 (see 
Figures 4 and 6) to which the tapers extend is a 

40 distance from the flange which is at least equal to 
the diameter of the gripping means bore, and, 
more preferably, at least twice that diameter. 

The embodiment shown in Figure 7 Is similar 
to that shown in Figure 6, with the major exception 

45 • that the embodiment of Rgure 7 also has asso- 
ciated therewith an Indicator means and may be 
used to connect either a tubular guide or a canula 
to head 5 (see Figure 1). In Rgure 7 the abutment 
aperture 109 connects with an Indicator aperture 

50 110 in indicator means, generally, 111. The indica- 
tor means has an indicator housing 112 with a 
connection end 113, usually In the shape of a 
groove or sleeve, and an Indicator end 114. Axially 
positioned In housing 112 Is a housing aperture 

55 115 which housing aperture connects with the In- 
dicator aperture 110. An indicator body 116 is 
disposed within housing 112 and within the housing 
aperture 115. Indicator body 116 connects Indicator 



7 



13 



EP0 366 214 A2 



14 



end 114 and connection end 113. An indicator bore 
117 passes through the indicator body with a por- 
tion of the Indicator bore 117 which is within the 
indicator aperture 110 having the same diameter as 
the diameter of the tube bore of gripping means 84 
and the remainder of the indicator bore 117 having 
a reduced bore 118 of a diameter which is less 
than the diameter of the tube bore of gripping 
means 84 so that the tubular guide or canula may 
be moved through the adaptor and into the indica- 
tor means to a position where the tubular guide or 
canula contacts the reduced diameter 118 of the 
indicator bore 117. 

An indicator flange 119 is disposed at the 
indicator end 114 of the indicator body 116 and 
that flange has a diameter greater than the diam- 
eter of housing aperture 115. A spring means 120 
is disposed between the housing 112 and the in- 
dicator body 116 and held In place by recess 121, 
collar 122 and sleeve 124, for urging the indicator 
body toward abutment aperture 109. Thus, when a 
tubular guide 4 (see Figure 1) or a canula 30 (see 
Rgure 3) is passed through taper 100, gripping 
means 84. indicator aperture 110 and abuts re- 
duced diameter 118 of indicator bore 117. with 
further movement of the canula or tubular guide 
toward the indicator end 114 of the housing 112, 
the Indicator flange 1 19 is displaced (to the right as 
shown in the drawing) from the housing 112 and 
protruded from indicator end 114, which protrusion 
provides an indication that the canula or tubular 
guide has reached the reduced diameter 118 of 
indicator bore 117. Preferably, the end of the In- 
dicator bore 117 which connects the abutment ap- 
erture 109 has a centering taper 123, to assure 
smooth transition from the adaptor to the indicator 
by the tubular guide. 

The connection head 6 (Figure 1) has a 
photocell device therein (not shown) which is ac- 
tuated when flange 119 is moved axially outwardly 
of the indicator housing 112 (to the right shown In 
the drawing) which is a positive indicator that the 
adaptor is properly in place in connection head 5. 

As can therefore be seen, a canula or tubular 
guide can be inserted into the adaptor at centering 
taper 100, passed through the gripping means 84. 
and into the indicator means 111 until it abuts 
reduced diameter 118. The gripping action on the 
canula or tubular guide will be the same as de- 
scribed In connection with Figures 4, 5 and 6, but 
in addition thereto, by further movement of the 
canula or tubular guide against reduced diameter 
118, flange 119 will be moved outwardly of housing 
.112 (to the right as shown In the drawing) and 
cause actuation of the photocell device In head 5. 
Thus, the combination shown in Rgure 7 not only 
grips the canula or tubular guide, in the manner 
described in Figures 4, 5 and 6, but also provides 



a positive indication that the adaptor (with the in- 
dicator means of Rgure 7) is correctly in place in 
connection head 5. 

When the after-loading apparatus, including the 

5 positioning members, tubular guide, etc. are in 
place, the technician activates the drive cable to 
move the radioactive source to the site of the 
therapy. After sufficient exposure, for the particular 
treatment involved, of the radioactive source to the 

10 tissue being treated, the technician again activates 
the drive cable to remove the drive cable and the 
radioactive source back into the safe for the radio- 
active source. This is all done while the technician 
is not in close proximity to the patient being treat- 

15 ed, e.g, in another room, In order to avoid radiation 
exposure by the technician. At this time, it is im- 
portant for the comfort of the patient to also quickly 
disconnect the after-loading apparatus from posi- 
tioning members, such as positioning members 20 

20 (see Rgure 2), from the patient, so that the patient 
can comfortably move or to quickly disconnect the 
tubular guides from the apparatus. With the present 
invention such disconnecting is easily achieved. In 
this regard, and for all of the embodiments dis- 

25 cussed above, the positioning member or tubular 
guide is disconnected from the adaptor (or the 
adaptor-Indicator combination) simply by digitally 
pressing collar 61 axially inwardly (see Rgure 4) 
against spring 60 or pressing collar 94 against 

30 spring 91 (Figure 6) so as to move the gripping 
means 49 or 84 axially Inwardly of the adaptor (to 
the right as shown on the drawings), which will of 
course allows flange 53 (see Rgure 4) or flange 83 
(see Figure 6) to be displaced to the opened posi- 

35 tion as discussed above. When in that open posi- 
tion, the' tubular guide of the positioning member 
may simply be pulled from the adaptor (or from the 
adaptor-indicator combination ~ see Figure 7) in 
one smooth easy movement. Thus, no manual re- 

40 moval of tubes or unsaewing of an adaptor and the 
like are required, and the time for disconnecting 
the tubular guide or the positioning member from 
the patient or the tubular guide from the apparatus 
with the present Invention is far reduced from the 

45 time required with conventional adaptors, espe- 
cially when multiple channels are used. 

Thus, the Invention provides adaptors for re- 
mote after-loading apparatus which are quick and 
easy to connect to the positioning member or tubu- 

50 lar guide, which insure that these will not be com- 
pressed or distorted to cause binding of the drive 
cables, and which are quick and easy to discon- 
nect once the therapy has been completed. This is 
a substantial Improvement In the art and greatly 

55 facilitates the use of remote after-loading apparatus 
both In terms of accuracy of application of the 
radioactive source and comfort to the patient. A 
most important feature of the Invention is the de- 
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sign of the present gripping means which will auto- 
matically grip the positioning member or tubular 
guide as it is passed therethrough and will also 
allow quici< and easy disconnecting thereof after 
the therapy has been completed. Another important 
feature of the invention Is the design wherein the 
abutment of the positioning member or tubular 
guide in the adaptor positively places the same for 
indexing the length of cable to be driven by the 
cable drive of the remote after-loading apparatus. 
Rnally, an important feature of the invention Is the 
indicator means for positively indicating that the 
tubular guide or positioning member is fully In 
place in the adaptor and the adaptor Is fully in 
place In the head when the adaptor is used for 
connecting the tubular guide or the positioning 
member to the head of the remote after-loading 
apparatus. All of these features are most Important 
and are substantial improvements in the art. 



Claims 

1. In a remote, after-loading apparatus for 
brachy radiotherapy comprising a radioactive 
source, a safe for the source, a source drive cabie, 
a guide member for guiding the cable to the site of 
radiotherapy, a connection head for connecting the 
guide member to the source drive cable, a posi- 
tioning member for positioning the source at the 
site of the radiotherapy and adaptors for connect- 
ing the guide member to the connection head 
and/or to the positioning member, the improvement 
wherein at least one of the said adaptors com- 
prises: 

(1) an outer barrel having an opened end and a * 
connector end and haying a centrally extending 
barrel aperture therein; 

(2) A sleeve having a first end and a second end 
and a sleeve passageway extending between said 
ends, and said sleeve being disposed within said 
ban-el such that at least the first end of the sleeve 
is contained within said barrel; 

(3) an elongated gripping means disposed through 
said sleeve passageway and extending beyond the 
ends of the said sleeve, said gripping means hav- 
ing: 

(a) a gripping end and a receiving end; 

(b) a gripping body extending from said gripping 
end to said receiving end; 

(c) a flange disposed on said gripping end where 
the diameter of the flange Is greater than a diam- 
eter of said sleeve passageway at the first end 
thereof; 

(d) a tapered outer surface extending from said 
flange to a distant portion of said gripping body: 

(e) a uniform diameter gripping means tube bore 
extending through said gripping means; 



(f) at least two opposed slots passing through said 
flange and said gripping body and extending from 
said flange to at least said distant portion of said 
gripping body; 

5 (g) said at least two slots forming at least two 
opposed gripping portions of said gripping means 
and said gripping portions being Inwardly com- 
pressible when the said flange and gripping por- 
tions are In contact with the said first end of the 

70 sleeve so as to form a reduced diameter of said 
tube bore and thereby a closed position of the 
gripping portions, and said gripping portions being 
sufficiently resilient so that when the said flange 
and gripping portions are axially disposed from the 

IS said first end of the sleeve the gripping portions 
form at least the same diameter as the tube bore 
and thereby an open position; 
(4) Spring means disposed between said gripping 
means and said sleeve for urging the said flange 

20 on the gripping means toward the said second end 
of the sleeve; 

whereby the guide member may be moved into the 
receiving end of the gripping means, moved to an 
engagement with the said gripping portions in the 

25 said closed position, moved so as to cause the 
• gripping means to be moved against said spring 
means axially outwardly from the first end of the 
said sleeve to a position where at least a portion of 
said tapered outer surface is spaced from the said 

30 first end of the sleeve and the flange and gripping 
portions are resiiiently moved to said open position 
and allow passage of the guide member thereth- 
rough, and upon ceasing the movement of the 
guide member, the spring means urges the grip- 

35 ping means axially inwardly In the said sleeve so 
that a portion of the said tapered outer surface 
contacts the said first end of the sleeve and com- 
presses the said gripping portions to a locked 
position around said guide member. 

40 2. The apparatus of claim 1 wherein the said 
ban-el aperture has an abutment in substantially the 
same configuration as that of said flange so that 
when the flange contacts the said abutment no 
further axial movement of said gripping means is 

46 achievable. 

3. The apparatus of claim 2 wherein the abut- 
ment has an axially disposed abutment aperture 
therein which has a diameter substantially equal to 
that of the said tube bore for passing the said 

so guide member therethrough. 

4. The apparatus of claim 3 wherein the said 
abutment aperture has a centering taper. 

5. The apparatus of claim 3 wherein the said 
abutment aperture connects with an indicator ap- 

55 erture In an indicator means, said indicator means 
having: . 

(a) an indicator housing with a connection end. an 
Indicator end and an axially positioned housing 
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aperture which housing aperture connects with said 

indicator aperture; 

(b) an indicator body disposed within said housing 
and within said indicator aperture and said indicator 
body connecting said connection end and said 
indicator end; 

(c) an indicator bore passes through said indicator 
body with a portion of the indicator bore which is 
within the indicator aperture having the same diam- 
eter as the said gripping means tube bore and the 
remainder of the indicator bore having a reduced 
bore of a diameter wiilch Is less than the diameter 
of the said gripping means tube bore, whereby the 
said guide member may be moved through said 
adaptor, and Into said indicator means to a position 
where said guide member contact said reduced 
bore; 

(d) an indicator flange disposed of the Indicator end 
of the indicator body, said flange having a diameter 
greater than the diameter of the housing aperture; 

(e) spring means disposed between said housing 
and said indicator body for urging the indicator 
body towards said abutment aperture; 

whereby when said guide member abuts the said 
reduced diameter and when the said guide mem- 
ber is axtafly moved toward said Indicator end of 
the housing, tlie Indicator flange Is displaced from 
the housing and provides an indication that the said 
guide member has reached the said reduced diam- 
eter. 

6. The apparatus of claim 5 wherein the end of 
the said indicator bore which connects with the 
said abutment aperture has a centering taper. 

7. The apparatus of claim 1 wherein the said 
sleeve passageway has a tapered portion adjacent 
said first end and wherein the said tapered poUion 
Is of the same taper configuration as the tapered 
outer surface of the gripping means. 

8. The apparatus of claim 1 wherein there is a 
recess in the sleeve passageway and the said 
spring means is disposed In the recess and held 
therein by the recess and the outer surface of the 
gripping means. 

9. The apparatus of claim 8 wherein the spring 
means Is a coiled spring. 

10. The apparatus of claim 9 wherein the coll- 
ed spring surrounds the gripping means. 

11. The apparatus of claim 1 wherein the tube 
receiving end of the gripping means has a center- 
ing taper sunrounding said gripping means tube 
bore. 

12. The apparatus of claim 1 wherein the said 
flange has a diameter slightly less than a diameter 
of the said barrel aperture. 

13. The apparatus of claim 1 wherein the said 
tapered outer surface of the gripping means is a 
straight or curved taper. 

14. The apparatus of claim 13 wherein the said 



taper Is a straight taper. 

15. The apparatus of claim 1 wherein there are 
three slots and three gripping portions. 

16. The apparatus of claim 15 wherein the slots 
5 are 120 ' apart and the gripping portions are of 

equal size. 

17. The apparatus of claim 1 wherein there are 
four slots and four gripping portions. 

18. The apparatus of claim 17 wherein the slots 
70 are 90* apart and the gripping portions are of 

equal size. 

19. The apparatus of claim 1 wherein the slots 
extend to at least one-quarter of the length of the 
gripping body. 

16 20. The apparatus of claim 19 wherein the slots 
extend to at least one-half the length of the grip- 
ping body. 

21. The apparatus of claim 1 wherein the said 
distant portion of the gripping body to which the 

20 said taper extends Is a distance from the flange 
which Is at least equal to the diameter of the 
gripping means bore. 

22. The apparatus of claim 21 wherein the said 
distance is at least equal to twice the diameter of . 

25 the gripping means bore. 
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@ Improved adaptor for remote after-loading apparatus for radiotherapy. 



@ The adaptor for connecting a guide member in a 
remote after-ioading apparatus for radiotherapy is 
provided. The adaptor comprises an outer barrel 
(80) having an opened end, a connector end and a 
' centrally extending aperture. A sleeve (92) passes 
through the aperture of the barrel such that at least a 
first end of the sleeve is contained within the barrel. 
An elongated gripping means (64) Is disposed 
through the sleeve and extends beyond the ends of 
the sleeve. The gripping means has a gripping end 
and a receiving end, a gripping body extending 
W between the ends, and a flange (83) disposed on the 
^ gripping end with the diameter of the flange being 
^ greater than the diameter of the sleeve. A tapered 
1^ outer surface (95) extends from the flange to a 
^ distant portion of the gripping body. A uniform diam- 
CO eter tube bore is disposed through the gripping 
CD means and at least two slots (99) pass through the 
*^ flange and at least a portion of the gripping body. 
O Those slots form at least two opposed gripping 
ft portions which are Inwardly compressible when the 
UJ flange and the gripping portions are in contact with 
the first end of the sleeve, so as to form a reduced 
diameter of the tube bore and thereby a closed 



position of the gripping portions. The gripping por- 
tions are sufficiently resilient so that when the flange 
and the gripping portions are disposed from the first 
end of the sleeve, the gripping portions form at least 
the same diameter as the tube bore and thereby an 
open position. Spring means (41) are disposed be- 
tween the gripping means in the sleeve for urging 
the flange of the gripping means toward the second 
end of the sleeve. 
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Description 

The present invention relates to an improve- 
ment in a remote after-loading apparatus for brachy 
therapy, e.g. interstitial, intracavitary and in- 
tralumenal radiotherapy, and more particularly, to 
adaptors for such apparatus. 

Brachy therapy has become of increased im- 
portance in the treatment of certain diseases, espe- 
cially cancer, in that the radiotherapy can be ad- 
ministered to very localized human body areas, as 
opposed to broad beam radiotherapy. To achieve 
this localized radiotherapy, a radioactive source 
must be placed in close proximity to the tissue 
being treated, since the radioactive source effects 
only low levels of radiation at a significant distance 
from the source, while high levels of radiation are 
effected near the source, i.e. the application of the 
inverse square of the distance law. The application 
of the radiotherapy is normally achieved by guiding 
a radioactive source through at least one guide 
member, e.g. a position member or a tubular 
guide, until that source reaches the site of the 
tissue to be treated, e.g. cancerous tissue. A regi- 
men of radiation is then administered according to 
a program defined for the particular cancerous tis- 
sue and that therapy is, usually, periodically re- 
peated until effective control of the cancerous tis- 
sue is achieved. 

However, since radiation is involved in the ther- 
apy, technicians who routinely administer the ther- 
apy to a number of patients would be unduly 
exposed to radiation In the conduct of those ther- 
apies If the technician were in close proximity to 
the patient being treated. To avoid such radiation 
hazard to the technician, apparatus has been de- 
veloped for allowing the radiation source to be 
moved to the site of the radiotherapy while the 
technician is not in close proximity to the patients 
being treated, e.g. is not in the treatment room 
where the patient is being treated. Such apparatus 
is known in the art as remote after-loading appara- 
tus for brachy therapy. When using such appara- 
tus, a physician places a positioning member, e.g. 
a needle or canula, at the site where radiotherapy 
is to be effected. This positioning member is at- 
tached to one end of a tubular guide and the 
tubular guide is attached at the other end thereof to 
a connection head of the remote after-loading ap- 
paratus. After such positioning and connections are 
made, a technician, from a remote location, e.g. 
another room, can cause the apparatus to drive a 
cable with a radioactive source attached thereto 
from a "safe", through the remote after-loading 
apparatus, the guide member, ,e.g. tubular guide, 
and into the positioning member for radiotherapy. 
Thus, a technician will not be in close proximity to 
the patients, e.g. will be in another room, while the 



radioactive source is out of the "safe" and while 
administering the therapy. 

An apparatus of the above nature is l<nown 
from EP-A-0 158 630. A particular problem in con- 

5 nection therewith has been the adaptors for con- 
necting the guide member, e.g. tubular guide, 
and/or the positioning member to the connection 
head of the remote after-loading apparatus or at- 
taching the one to the other. For example, since 

10 the cable, with the radioactive source, must slide 
through the tubular guide, and the tubular guide is 
quite small, any kinking, compressed configuration, 
or the like of the flexible plastic tubular guide, 
caused by the adaptor, can cause the cable mov- 

75 ing the radioactive source to bind therein, which 
results In a failure of moving the radioactive source 
to the correct site for effective radiotherapy. Thus, 
the adaptors have been a constant problem in the 
art. In addition, once the positioning member is In 

20 place in the patient, it is important to quickly and 
effectively connect the tubular guide to the posi- 
tioning member or the positioning member to the 
connection head so as to minimize delay and dis- 
comfort to the patient. 

25 The object of the invention is to provide im- 
proved adaptors for connecting the tubular guide or 
positioning member to the connection head or to 
each other wherein the adaptors allow for quick 
and easy connections without other laborious at- 

30 tachments, and where such connections avoiding 
distortion or compression of the tubular guide or 
positioning member so as to avoid the kinking, 
binding and the like by the cable. 

The invention relates to a remote, after-loading 

35 apparatus for brachy radiotherapy which, as known 
from EP-A-0 158 630. comprises a radioactive 
source, a safe for the source, a source drive cable, 
a guide member for guiding the cable to the site of 
radiotherapy, a connection head for connecting the 

40 guide member to the source drive cable, a posi- 
tioning member for positioning the source at the 
site of the radiotherapy and adaptors for connect- 
ing the guide member to the connection head 
and/or to the positioning member, at least one of 

46 the said adaptors comprising: 

(1) an outer barrel having an opened end and a 
connector end and having a centrally extending 
barrel aperture therein; 

(2) a sleeve having a first end and a second end 
50 and a sleeve passageway extending between 

said ends, and said sleeve being disposed with- 
in said barrel such that at least the first end of 
the sleeve is contained within said barrel; 

(3) an elongated gripping means disposed 
55 through said sleeve passageway and extending 

beyond the ends of the said sleeve, said grip- 
ping means having: 

(a) a gripping end and a receiving end; 
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(b) a gripping body extending from said grip- 
ping end to said receiving end; 

(c) a flange disposed on said gripping end 
where the diameter of the flange is greater 
than a diameter of said sleeve passageway at 
the first end thereof; 

(d) a tapered outer surface extending from 
said flange to a distant portion of said grip- 
ping body; 

(e) a uniform diameter gripping means tube 
bore extending through said gripping means; 

(f) at least two opposed slots passing through 
said flange and said gripping body and ex- 
tending from said flange to at least said dis- 
tant portion of said gripping body; 

(g) said at least two slots forming at least two 
opposed gripping portions of said gripping 
means and said gripping portions being in- 
wardly compressible when the said flange 
and gripping portions are in contact with the 
said first end of the sleeve as to form a 
reduced diameter of said tube bore and 
thereby a closed position of the gripping por- 
tions, and said gripping portions being suffi- 
ciently resilient so that when the said flange 
and gripping portions are axial ly disposed 
from the said first end of the sleeve the 
gripping portions form at least the same di- 
ameter as the tube bore and thereby an open 
position. 

Elimination of the above discussed problems Is 
according to the present invention achieved by 
spring means disposed between said gripping 
means and said sleeve as well as between a shoul- 
der on said gripping means and a flange within 
said sleeve, whereby the guide member may be 
moved Into the receiving end of the gripping 
means, moved to an engagement with the said 
gripping portions in the said closed position, 
moved so as to cause the gripping means to be 
moved against said spring means axially outwardly 
from the first end of the said sleeve to a position 
where at least a portion of said tapered outer 
surface Is spaced from the said first end of the 
sleeve and the flange and gripping portions are 
resiiiently moved to said open position and allow 
passage of the guide member therethrough, and 
upon ceasing the movement of the guide member, 
the spring means urges the gripping means axially 
inwardly In the said sleeve so that a portion of the 
said tapered outer surface contacts the said first 
end of the sleeve and compresses the said grip- 
ping portions to a locked position around said 
guide member. 

By this arrangement, the guide member may 
be very quickly inserted Into the adaptor and 
locked in place by that insertion in such a manner 
that the guide member is not substantially com- 



pressed, and thereby avoids kinking and binding 
and the like of the source drive cable. 

Figure 1 Is a diagrammatic view of the basic 
parts of a conventional remote after-loading ap- 
5 paratus for brachy therapy. 

Figure 2 Is a diagrammatic illustration of posi- 
tioning members positioned for treatment of breast 
cancer and showing the positioning members being 
connected via adaptors to tubular guides (one of 
70 the embodiments of the invention). 

Figure 3 Is a diagrammatic illustration of a 
positioning member in position for treating lung 
cancer. 

Figure 4 is an exploded view, partly in cross 
75 section, of an embodiment of the adaptor of the 
present invention. 

Figure 5 is an assembled view of Figure 4. 

Figure 6 is a view of a preferred embodiment 
of the present adaptor, which view is partially in 
20 cross section. 

Figure 7 is a view of a further preferred em- 
bodiment of the present adaptor, having an indica- 
tor connected therewith, and that view is partially in 
cross section. 

25 While remote after-loading apparatus for 
brachy therapy, e.g. intracavitary intralumenal and 
interstitial radiotherapy, is well known in the art 
(see for example applicant's US-A-4 881 937 and 
US-A-4 881 938. the entire disclosures of which are 

30 incorporated herein by reference), and need not be 
described in detail herein for sake of conciseness, 
for context purpose, a typical arrangement of such 
apparatus is shown in Figure 1. The basic parts of 
a typical apparatus are as follows. A radioactive 

35 source (not shown in the drawings) is contained in 
a safe 1 which protects technicians from radiation 
while working with the apparatus. A source drive 
cable 2 Is driven by a source drive mechanism 3. 
To position the radioactive source at the site of the 

40 therapy a guide member, e.g. a tubular guide 4 is 
as disposed so as to guide the drive cable 2 to the 
site of the radiotherapy. It should be understood in 
this regard that the patient being treated will be In 
proximity to the remote after-loading apparatus and 

45 may be conveniently sitting In a chair or lying on a 
bed, depending primarily upon the particular ra- 
diotherapy being administered. Thus, the tubular 
guide is necessary for guiding the drive cable 2 
with the radioactive source from the safe to the site 

50 of treatment. A connection head 5 connects one or 
more of tubular guides 4 to one or more of source 
drive cables and these one or more connections 
are referred to as "channels." As noted above, for 
some applications, the positioning member may 

55 extend from the site to be treated to the connection 
head 5. and in this form the positioning member 
includes the guide member, but for sake of con- 
ciseness, the embodiment where the positioning 
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member and the guide member are separate, I.e. 
utilizing a tubular guide will be mainly discussed. It 
will be appreciated that In any one therapy one or 
a number of radioactive sources may be used at 
one time, and the use of more than one source 
necessitates a like number of tubular guides 4 
connected to connection head 5. Only one tubular 
guide 4. and hence only one "channel", is shown 
in Figure 1 for clarity. A positioning member 6 is 
placed by a physician for the radiotherapy (as 
shown in more detail in Rgures 2 and 3, discussed 
below) and that positioning member is connected 
to tubular guide 4 by way of an adaptor 7. An 
adaptor 8 also connects tubular guide 4 to connec- 
tion head 5. 

While not shown in the drawings, such appara- 
tus may also have a check cable, driven by check 
cable drive. The check cable is used to test the 
connections of the apparatus to the patient prior to 
moving the radioactive source from the safe to the 
patient. The check cable insures that all connec- 
tions are operating properly and that the position- 
ing members are correctly In place before the 
radioactive source is removed from the safe. Addi- 
tionally, such apparatus may have an automatic 
calibration device (not shown in the drawings) for 
calibrating the excursion of the cable to insure that 
the cable has reached the correct position at the 
therapy site. Further, such apparatus may have an 
indexer for indexing the cables, especially where a 
plurality of cables are used for multiple radioactive 
source therapy. Finally, such apparatus may have 
^ an optical verification device (not shown in the 
drawings) for verifying that the adaptor 8 is prop- 
erly connected to connection head 5. These ver- 
ification devices usually consist of an electric eye 
which senses a portion of the adaptor 8 when that 
adaptor is placed in connection head 5. 

Rgure 2 shows positioning members 20, which 
can take the form of needles, tubes, canula, or the 
like^ placed about a breast cancer 21 by a physi- 
cian. Positioning members 20 are connected to 
tubular guides 22 by adaptors 23 (In this illustra- 
tion, tiiree "channels" are used). 

Figure 3 shows a positioning member 30, in 
the form of a canula, inserted in tiie bronchus 31 
for treating a lung cancer 32. In this embodiment, 
the canula 30 may extend from the head 5 to the 
cancer 32 and as such the canula 30 functions as 
both the tubular guide and the positioning member. 
Hence, the canula 30 need only have an adaptor 
for connecting the canula 30 to head 5, as briefly 
noted above. 

Figures 2 and 3 are simply diagrammatic il- 
lustrations of typical arrangements for radioactive 
therapy using a remote after-loading apparatus. 
However, similar arrangements can be used for 
treating the oesophagus, the head and neck, the 



oral cavity, the brain, the cervix, the endometrium, 
the prostate, the bladder, the bowel duct, and the 
nasopharynx, among others. The various arrange- 
ments for treating the various body parts varies 

5 with the particular treatment, but all of the arrange- 
ments have in common the basic parts of the 
remote after-loading apparatus, as described 
above. Thus, no further explanation of the known 
remote after-loading apparatus for radiotherapy 

?o need be described herein, and more details can be 
found in the brochure MICROSELECTRON HDR 
^32|r published by Nucletron International BV, Leer- 
sum, The Netherlands, the entire disclosure of 
which is incorporated herein by reference. Addl- 

75 tional disclosure . may be found in the publication 
MICROSELECTRON LDR/MDR ^'^'^\x ^37Cs pub- 
lished by Nucletron Trading BV, Leersum, The 
Netherlands, the entire disclosure of which Is incor- 
porated herein by reference. 

20 As noted above, a major problem in connection 
with the use of such apparatus has been in regard 
to the adaptors 7 and 8 (see Figure 1) for connect- 
ing guide members, e.g. tubular guide 4 to the 
positioning member 6 and to the connection head 

26 5. Also, as noted, typically the prior art used metal 
tubes for making such attachments of the guide 
member, e.g. tubular guide 4 to the adaptors. The 
guide member Is quite smalt, especially guide 
members in the form of a canula for bronchus 

30 application, which canula extends from the site of 
therapy to the connection head 5 and such guide 
members are typically no more than two millime- 
ters in diameter, with a lumen which is less than 
about 1 .8 millimeters. As can be appreciated, using 

35 conventional adaptors, as explained above, and the 
like for attaching such small tubular guides to the 
adaptors requires fine and intricate work, and such 
work considerably slows down the attachment of 
the tubular guide to the positioning member, once 

40 the positioning member is In place in the patient, 
and delays attaching the tubular guide to the con- 
nection head 5 of the after-loading apparatus. 
When multiple "channels" are used, considerable 
delays are experienced. Furtiier, in view of such 

45 small diameters, it is easy to unduly distort or 
compress the tubular guide with such adaptors and 
such distortion or compression can cause kinking 
or binding of the source drive cable when passing 
therethrough. The clearance between the lumen of 

60 the tubular guide and the source drive cable is kept 
small so that the source drive cable may be driven 
through that lumen, even in complex configura- 
tions, without kinking. The probability of such dis- 
tortion or compression of the tubular guide with 

66 such conventional adaptors makes conventional 
adaptors a serious problem in the art of the remote 
after-loading apparatus. 
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The Invention provides an adaptor which can 
be used for connecting the tubular guide to the 
connection head and the positioning member, as 
shown in Figure 1. or the positioning member to 
the tubular guide, as shown in Figure 2, or the 
tubular guide, in the form of a canula. to the 
connection head, as shown In Figure 3, in a fast 
and efficient manner and with virtually no possibil- 
ity of unduly compressing or distorting the tubular 
guide and thus avoids kinking or binding of the 
source drive cable while passing therethrough. The 
invention is based upon clamping the tubular guide 
with compressible members so that the compres- 
sion of the tubular guide within those members is 
essentially uniform around the circumference of the 
tubular guide being attached. Further, the invention 
is based on the attachment of the tubular guide to 
the adaptor being made simply by inserting the 
tubular guide into the adaptor, with which insertion 
the clamping by the adaptor automatically occurs. 
As can be appreciated, by providing that the com- 
pressive clamping around the tubular guide is es- 
sentially uniform around the circumference thereof, 
no undue compression or distortion of the tubular 
guide will occur and the lumen of the tubular guide 
will remain essentially circular, as opposed to prior 
art adaptor means. When the lumen remains es- 
sentially circular, there Is a considerably reduced 
risk of the source drive cable binding or kinking 
while being passed from the remote after-loading 
apparatus to the site of therapy. Also, as will be 
appreciated, with the clamping device being ac- 
tuated simply by inserting the very small tubular 
guide into the adaptor, it is very easy to make 
connections between the tubular guide and the 
positioning member and the tubular guide and the 
connection head, once the positioning member has 
been placed In the patient by the physician. This 
allows quick and efficient use of the apparatus, and 
minimizes delays and discomfort to the patient 

The principle of the present adaptor is shown 
in Rgure 4. The adaptor has an outer barrel 40 
having an opened end 41 and a connector end 42. 
In this embodiment, the connector end 42 is pre- 
viously attached to the tubular guide 4 (see Figure 
1) and the adaptor will in turn connect to a position- 
ing member 20 (see Rgure 2). The barrel 40 also 
has a centrally extending aperture 43 therein. A 
sleeve 44 has a first end 45, a second end 46 and 
a passageway 47 extending between those two 
ends 45 and 46. The sleeve is configured so that it 
may be disposed within barrel 40 (Figure 4 is an 
exploded view) such that at least the first end 45 of 
the sleeve 44 is contained within the barrel 40. 

While various modes of manufacture may be 
employed, for simplicity in illustrating the invention 
in Figure 4, sleeve 44 is secured in barrel 40 by 
threads 48 of the sleeve 44 and threads 49a of 



barrel 40, Other modes of assembly may be used, 
and the modes of assembly are not critical. How- 
ever, if threaded assemblies, such as that shown in 
Figure 4. are used, it is preferable that the assem- 

5 biy be firmly affixed together, e.g. by soldering or 
by use of a joint compound such as LOCKTITE, so 
that it may not be taken apart, in order to avoid 
damage to the connector. 

An elongated gripping means, generally. 49 is 

10 disposed through sleeve passageway 47 and ex- 
tends beyond ends 45 and 46 of the sleeve 44. 
The gripping means has a tubular guide gripping 
end 50 and a tubular guide receiving end 51. A 
gripping body 52 extends from the gripping end 50 

75 to the receiving end 51 . A flange 53 Is disposed on 
gripping end 50 and the diameter of the flange Is 
greater than the diameter of the sleeve passage- 
way 47 at the first end 45 of sleeve 44 so that the 
axial excursion of the gripping means 49 to the left 

20 as shown in the drawing is limited when flange 53 
contacts the first end 45 of sleeve 44. A tapered 
outer surface 54 extends from flange 53 to a dis- 
tant portion 55 on the gripping body. A uniform 
diameter gripping means tube bore 56 extends 

25 through the gripping means 49. There are at least 
two opposed slots 57 (one shown in Rgure 4) 
passing through the flange 53 and the gripping 
body 52 and these slots extend from the flange to 
at least a distant portion 55 of the gripping body, 

30 although preferably these slots extend there- 
beyond, as shown in Figure 4 and as explained 
more fully hereinafter. The at least two opposed 
slots 57 form at least two opposed gripping por- 
tions 58 and 59 of the gripping means 49 and the 

35 gripping portions 58 and 59 are inwardly com- 
pressible when the flange 53 and the gripping 
portions 58 and 59 are in contact with the first end 
45 of sleeve 44, so as to form a reduced diameter 
of the tube bore 56 of that portion of gripping 

40 means 49, and thereby forms a closed position of 
the gripping portions 58 and 59. The gripping por- 
tions 58 and 59. by virtue of slots 57 are also 
sufficiently resilient so that when the flange 53 and 
the gripping portions 58 and 59 are axially dis- 

45 posed from the first end 45 of sleeve 44 (to the 
right as shown in Figure 4) that the gripping por- 
tions 58 and 59 form an opening having at least the 
same diameter as the tube bore 56 and thereby, 
also, forms the open position of gripping portions 

50 58 and 59. 

Spring means 60 are disposed between the 
gripping means 49 and sleeve 44 for urging flange 
53 of the gripping means 49 toward the second 
end 46 of sleeve 44. 

65 As noted above, the embodiment of Rgures 4 

and 5, for Illustrative purposes, shows the assem- 
bly by threads, although other assemblies may be 
used. However, for completing the assembly shown 
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in Figures 4 and 5, a guide tube collar 61 is 
threaded onto gripping means 49 by threads 82 on 
both the gripping means 49 and collar 61. The 
collar 61 has an aperture 63 which communicates 
with tube bore 56 of gripping means 49, and when 
assembled, tube bore 56 also communicates with 
barrel bore 64 of barrel 40 such that there is a 
continuous communication through collar 61, grip- 
ping means 49 and barrel 40. This continuous 
communication forms a passageway through the 
adaptor lor the tubular guide and positioning mem- 
ber, through which the source drive cable 2 
passes. To facilitate the insertion of the positioning 
member 6 (see Figures 1 and 5) into the adaptor, 
collar 61 has a taper 65 for ease of insertion 
thereinto. 

It will also be seen that when the arrangement 
of Rgure 4 is in an assembled position, spring 60 
will be held in place by being between sleeve 44 
and gripping means 49, as well as between shoul- 
der 66 of collar 61 and flange 67 of sleeve 44. With 
the spring so restrained, it will urge collar 61 axially 
to the left as shown in the drawings, and since 
collar 61 is attached to gripping means 49, gripping 
means 49 will likewise be urged axiatly to the left 
as shown in the drawings and cause flange 53 to 
seat against first end 45 of sleeve 44. thus causing 
the gripping portions 58, 59 to be resiliently moved 
radially inwardly and form a diameter less than the 
diameter of bore 56, i.e., the closed position there- 
of. 

When it is desired to attach a positioning mem- 
ber 6, such as a canula, to the adaptor, the end 68 
thereof (see Rgure 5) is placed into taper 65 (see 
Figure 4) and passed through aperture 63 of collar 
61, through the receiving end 51 of the gripping 
means 49, and subsequently through tube bore 56 
of gripping means 49 until it reaches the distant 
portion 55 of gripping means 49. At that point, the 
diameter of tube bore 56 is less than the diameter 
of canula 6 and end 68 thereof will abut the re- 
duced diameter portion of tube bore 56 (the closed 
position of the gripping means). However, with fur- 
ther movement of canula 6, gripping means 49 is 
displaced against spring 60 and axially outwardly 
of first end 45 of sleeve 44 (to the right as shown 
in the drawings) and as the tapered outer surface 
54 clears first end 45, gripping portions 58 and 59. 
no longer being compressed within first end 45, will 
expand to a diameter at least the same as the 
diameter as that of bore 56 and canula 6. With 
continued movement of canula 6, the end 68 there- 
of will pass through gripping means 49 and finally 
will abut the entrance 70 of barrel bore 64, where 
end 68 will come to a stop. When that occurs, 
spring 60 will urge gripping means 49 and flange 
53 axially toward second end 46 of sleeve 44 and 
cause gripping portions 58. 59 to again be com- 



pressed by first end 45 of sleeve 44 around canula 
6. This will, of course, cause a gripping action by 
gripping portions 58. 59 on canula 6 and lock the 
canula 6 in that position. That lock will be most 

5 secure, since any movement of canula 6 to the left, 
as shown in the drawings, will cause gripping por- 
tions 58, 59 to be further compressed by first end 
45 and will cause further gripping and locking of 
canula 6 iri that position. 

10 Thus, the canula may be moved into the re- 
ceiving end 51 of the gripping means 49 and 
moved to an engagement with the gripping portions 
58. 59 which are in the closed position. Further 
movement of canula 6 causes the gripping means 

15 to be moved against spring means 60 axially out- 
wardly from the first end 45 of sleeve 44 to a 
position where at least a portion of the tapered 
outer surface 54 is spaced from the first end 45 of 
sleeye 44 and the flange 53 and gripping portions 

20 58, 59 are resiliently moved to an open position. 
This allows passage of canula 6 therethrough and 
upon ceasing the movement of canula 6, the spring 
means 60 urges the gripping means 49 and flange 
53 axially Inwardly in sleeve 44 so that a portion of 

25 the tapered outer surface 54 contacts first end 45 
of sleeve 44 and compresses the gripping portions 
58, 59 to a locked or closed position around canula 
6. 

The present adaptor can be further understood 

30 from Figure 6 which is a similar to the embodiment 
of Figure 4 but shows certain components in more 
detail and shows a preferred embodiment of the 
invention. As opposed to barrel aperture 43 in 
Figure 4. as shown in Figure 6, barrel 80 has an 

35 aperture 81 that ends in an abutment 82 in sub- 
stantially the same configuration as that of flange 
83. Thus, flange 83, when moving to the right as 
shown In the drawing (when canula 6 *- not shown 
in Figure 6 - Is being passed therethrough) will 

40 contact abutment 82 so that flange 83 can move no 
further axially out of barrel 80 (to the right as 
shown in the drawing) and. likewise, no further axial 
movement (to the right as shown in the drawing) of 
the gripping means 84 (shown in side view-not in 

45 section) is achievable. This configuration provides a 
positive and very precisely determined stop for the 
gripping means 84. Also, it will be noted that abut- 
ment 82 has an axially disposed abutment aperture 
85 therein which has a diameter equal to that of the 

50 tube bore (or canula 6) for passing canula 6 there- 
through. Abutment aperture 85 has a second abut- 
ment 86. the shoulders of which are less than the 
diameter of canula 6. so that when the canula 6 
contacts second abutment 86, it comes to a posi- 

55 tive stop. Therefore, the exact position of the 
canula 6 can be determined from the present 
adaptor. Further apertures 67 and 88 complete the 
communication through the adaptor. Preferably, 
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abutment aperture 85 has a centering taper 89 so 
as to center canula 6 as it passes therethrough. As 
noted, the abutment aperture 86 is in communica- 
tion with canula 6 which is In turn in communication 
with a conventional coupling 90 which can be at- 
tached to various devices, such as a tubular guide 
as described above. 

The embodiment of Rgure 6 differs from the 
embodiment of Rgure 4, also, in that spring 91 is 
restrained within sleeve 92 and a recess 93 which 
cooperates with collar 94. Also, there is a tapered 
portion 95 adjacent the first end 96 of sleeve 92 
(the taper is shown in Figure 4 but is not discussed 
in connection therewith). That tapered portion 95 is 
of the same taper configuration as the tapered 
outer surface 97 of gripping means 64. This allows 
a more positive opening and closing of opposed 
gripping portions 98 for a more positive release 
and locking of the tubular guide. Preferably, the 
spring means 60, in Rgure 4, and 91 in Rgure 6, is 
a coiled spring, although other spring arrangements 
may be used, and more preferably, the coiled 
springs surrounds the gripping means, as shown in 
Rgures 4 and 6. 

Also, in Rgure 6, collar 94 has a centering 
taper 100, similar to the taper 65 in Rgure 4, so 
that the receiving end of the gripping means can 
be easily contacted with a positioning member 6. 
such as a canula, when being inserted thereinto. 

The tapered outer surfaces 54 and 97 of the 
gripping means 49 and 84 are shown in Rgures 4, 
5 and 6 as straight tapers. However, in lieu thereof 
curved tapers may be used, but straight tapers are 
preferred. Also, while, of course, there must be at 
least two opposed slots 57 and 99 in gripping 
means 49 and 84 (see Rgures 4 and 6), so as to 
provide at least two opposed gripping portions 50 
and 98, preferably, there are at least three such 
slots and, corresponding three gripping portions. 
More preferably, the slots are at 120* apart and 
the gripping portions are of equal size. However, a 
better and more positive gripping action can be 
achieved, with even less tendency to compress or 
distort the tubular guide, when there are at least 
four slots and four opposed gripping portions, and 
particularly, when the slots are 90* apart and the 
gripping portions are of equal size. Further, to 
achieve the best gripping action of the gripping 
means, the slots extend to at least one-quarter of 
the length of the gripping body and more prefer- 
ably the slots extend to at least one-half the length 
of the gripping body. Likewise, to insure reasonable 
gripping of the canula 6, the distant portions 55 
and 101 of the gripping body 52 and 84 (see 
Figures 4 and 6) to which the tapers extend is a 
distance from the flange which is at least equal to 
the diameter of the gripping means bore. and. 
more preferably, at least twice that diameter. 



The embodiment shown In Rgure 7 is similar 
to that shown in Rgure 6, with the major exception 
that the embodiment of Rgure 7 also has asso- 
ciated therewith an indicator means and may be 

5 used to connect either a tubular guide or a canula 
to head 5 (see Figure 1). In Figure 7 the abutment 
aperture 109 connects with an indicator aperture 
110 In Indicator means, generally, 111. The indica- 
tor means has an indicator housing 112 with a 

10 connection end 113, usually in the shape of a 
groove or sleeve, and an Indicator end 114. Axially 
positioned in housing 112 is a housing aperture 
115 which housing aperture connects with the in- 
dicator aperture 110. An Indicator body 116 Is 

75 disposed within housing 112 and within the housing 
aperture 115, Indicator body 116 connects indicator 
end 114 and connection end 113. An indicator bore 
117 passes through the indicator body with a por- 
tion of the Indicator bore 117 which Is within the 

20 indicator aperture 110 having the same diameter as 
the diameter of the tube bore of gripping means 84 
and the remainder of the indicator bore 117 having 
a reduced bore 118 of a diameter which is less 
than the diameter of the tube bore of gripping 

25 means 84 so that the tubular guide or canula may 
be moved through the adaptor and into the Indica- 
tor means to a position where the tubular guide or 
canula contacts the reduced diameter 118 of the 
indicator bore 117. 

30 An indicator flange 119 is disposed at the 
indicator end 114 of the indicator body 116 and 
that flange has a diameter greater than the diam- 
eter of housing aperture 115. A spring means 120 
is disposed between the housing 112 and the in- 

35 dicator body 116 and held in place by recess 121, 
collar 122 and sleeve 124, for urging the indicator 
body toward abutment aperture 109. Thus, when a 
tubular guide 4 (see Rgure 1) or a canula 30 (see 
Figure 3) Is passed through taper 100, gripping 

40 means 84, indicator aperture 110 and abuts re- 
duced diameter 118 of indicator bore 117, with 
further movement of the canula or tubular guide 
toward the indicator end 114 of the housing 112, 
the indicator flange 119 is displaced (to the right as 

45 shown in the drawing) from the housing 112 and 
protruded from indicator end 114, which protrusion 
provides an indication that the canula or tubular 
guide has reached the reduced diameter 118 of 
indicator bore 117. Preferably, the end of the in- 

50 dicator bore 1 1 7 which connects the abutment ap- 
erture 109 has a centering taper 123, to assure 
smooth transition from the adaptor to the Indicator 
by the tubular guide. 

The connection head 5 (Rgure 1) has a 

55 photocell device therein (not shown) which is ac- 
tuated when flange 119 is moved axially outwardly 
of the indicator housing 112 (to the right shown In 
the drawing) which is a positive Indicator that the 
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adaptor is properly in place in connection head 5. 

As can therefore be seen, a canula or tubular 
guide can be Inserted into the adaptor at centering 
taper 100, passed through the gripping means 84, 
and into the Indicator means 111 until it abuts 
reduced diameter 118. The gripping action on the 
canula or tubular guide will be the same as de- 
scribed in connection with Figures 4, 5 and 6, but 
in addition thereto, by further movement of the 
canula or tubular guide against reduced diameter 
118, flange 119 will be moved outwardly of housing 
112 (to the right as shown in the drawing) and 
cause actuation of the photocell device in head 5. 
Thus, the combination shown In Figure 7 not only 
grips the canula or tubular guide, in the manner 
described in Figures 4, 5 and 6, but also provides 
a positive Indication that the adaptor (with the In- 
dicator means of Figure 7) is correctly in place in 
connection head 5. 

When the after-loading apparatus, including the 
positioning members, tubular guide, etc. are in 
place, the . technician activates the drive cable to 
move the radioactive source to the site of the 
therapy. After sufficient exposure, for the particular 
treatment involved, of the radioactive source to the 
tissue being treated, the technician again activates 
the drive cable to remove the drive cable and the 
radioactive source back into the safe for the radio- 
active source. This is all done while the technician 
is not in close proximity to the patient being treat- 
ed, e.g. in another room, in order to avoid radiation 
exposure by the technician. At this time, it is Im- 
portant for the comfort of the patient to also quickly 
disconnect the after-loading apparatus from posi- 
tioning members, such as positioning members 20 
(see Figure 2). from the patient, so that the patient 
can comfortably move or to quickly disconnect the 
tubular guides from the apparatus. With the present 
invention such disconnecting is easily achieved, in 
this regard, and for all of the embodiments dis- 
cussed above, the positioning member or tubular 
guide is disconnected from the adaptor (or the 
adaptor-indicator combination) simply by digitally 
pressing collar 61 axially inwardly (see Figure 4) 
against spring 60 or pressing collar 94 against 
spring 91 (Figure 6) so as to move the gripping 
means 49 or 84 axially inwardly of the adaptor (to 
the right as shown on the drawings), which will of 
course allows flange 53 (see Figure 4) or flange 83 
(see Figure 6) to be displaced to the opened posi- 
tion as discussed above. When in that open posi- 
tion, the tubular guide of the positioning member 
may simply be pulled from the adaptor (or from the 
adaptor-indicator combination - see Figure 7) in 
one smooth easy movement. Thus, no manual re- 
moval of tubes or unscrewing of an adaptor and the 
like are required, and the time for disconnecting 
the tubular guide or the positioning member from 



the patient or the tubular guide from the apparatus 
with the present invention is far reduced from the 
time required with conventional adaptors, espe- 
cially when multiple channels are used. 

5 Thus, the invention provides adaptors for re- 

mote after-loading apparatus which are quick and 
easy to connect to the positioning member or tubu- 
lar guide, which insure that these will not be com- 
pressed or distorted to cause binding of the drive 

10 cables, and which are quick and easy to discon- 
nect once the therapy has been completed. This is 
a substantial improvement in the art and greatly 
facilitates the use of remote after-loading apparatus 
both in terms of accuracy of application of the 

75 radioactive source and comfort to the patient. A 
most important feature of the invention is the de- 
sign of the present gripping means which will auto- 
matically grip the positioning member or tubular 
guide as it is passed therethrough and will also 

20 allow quick and easy disconnecting thereof after 
the therapy has been completed. Another important 
feature of the invention is the design wherein the 
abutment of the positioning member or tubular 
guide in the adaptor positively places the same for 

26 Indexing the length of cable to be driven by the 
cable drive of the remote after-loading apparatus. 
Rnally, an important feature of the invention is the 
indicator means for positively indicating that the 
tubular guide or positioning member is fully in 

30 place in the adaptor and the adaptor Is fully in 
place in the head when the adaptor is used for 
connecting the tubular guide or the positioning 
member to the head of the remote after-loading 
apparatus. All of these features are most important 

35 and are substantial improvements in the art. 

Claims 

1. A remote, after-loading apparatus for brachy 
40 radiotherapy comprising a radioactive source, 

a safe (1) for the source, a source drive cable 
(2), a guide member (4; 22; 30) for guiding the 
cable to the site of radiotherapy, a connection 
head (5) for connecting the guide member to 
45 the source drive cable, a positioning member 

(6; 20; 30) for positioning the source at the site 
of the radiotherapy and adaptors (7. 8; 23) for 
connecting the guide member to the connec- 
tion head and/or to the positioning member, at 
50 least one of the said adaptors comprising: 

(1) an outer barrel (40; 80) having an 
opened end (41) and a connector end (42; 
90) and having a centrally extending barrel 
aperture (43; 81) therein; 
55 (2) a sleeve (44; 92) having a first end (45; 

96) and a second end (46) and a sleeve 
passageway (47) extending between said 
ends, and said sleeve being disposed within 
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said barrel such that at least the first end of 
the sleeve is contained within said barrel; 
(3) an elongated gripping means (49; 64) 
disposed through said sleeve passageway 
and extending beyond the ends of the said s 
sleeve, said gripping means having: 

(a) a gripping end (50; 98) and a receiv- 
ing end (51): 

(b) a gripping body (52) extending from 

said gripping end to said receiving end; io 

(c) a flange (53; 83) disposed on said 
gripping end where the diameter of the 
flange is greater than a diameter of said 
sleeve passageway at the first end there- 
of; 75 

(d) a tapered outer surface (54; 97) ex- 
tending from said flange to a distant por- 
tion (55; 101) of said gripping body; 

(e) a uniform diameter gripping means 
tube bore (56) extending through said 20 
gripping means; 

(f) at least two opposed slots (57; 99) 
passing through said flange and said 
gripping body and extending from said 
flange to at least said distant portion of 25 
said gripping body; 

(g) said at least two slots forming at least 
two opposed gripping portions (58, 59) of 
said gripping means and said gripping 
portions being inwardly compressible 30 
when the said flange and gripping por- 
tions are in contact with the said first end 

of the sleeve (50) as to form a reduced 
diameter of said tube bore and thereby a 
closed position of the gripping portions, 35 
and said gripping portions being suffi- 
ciently resilient so that when the said 
flange and gripping portions are axially 
disposed from the said first end of the 
sleeve the gripping portions form at least 40 
the same diameter as the tube bore and 
thereby an open position, characterized 
by spring means (60;91) disposed be- 
tween said gripping means and said 
sleeve as well as between a shoulder 4s 

(66) on said gripping means and a flange 

(67) within said sleeve, whereby the 
guide member (4; 22; 30) may be moved 
into the receiving end of the gripping 
means (49; 84), moved to an engage- 50 
ment with the said gripping portions (58, 

59) in the said closed position, moved so 
as to cause the gripping means to be 
moved against said spring means (60; 
91) axially outwardly from the first end of 55 
the said sleeve to a position where at 
least a portion of said tapered outer sur- 
face (54; 97) Is spaced from the said first 



end of the sleeve and the flange and 
gripping portions are resiliently moved to 
said open position and allow passage of 
the guide member therethrough, and 
upon ceasing the movement of the guide 
member, the spring means (60; 91) 
urges the gripping means axially inward- 
ly in the said sleeve so that a portion of 
the said - tapered outer surface contacts 
the said first end of the sleeve and com- 
presses the said gripping portions to a 
locked position around said guide mem- 
, ber. 

2. The apparatus of claim 1 wherein the said 
barrel aperture (80) has an abutment (82) in 
substantially the same configuration as that of 
said flange (83) so that when the flange con- 
tacts the said abutment no further axial move- 
ment of said gripping means (84) is achiev- 
able. 

3. The apparatus of claim 2 wherein the abutment 
(82) has an axially disposed abutment aperture 
(85) therein which has a diameter substantially 
equal to that of the said tube bore for passing 
the said guide member (4; 22; 30) thereth- 
rough. 

4. The apparatus of claim 3 wherein the said 
abutment aperture (85) has a centering taper 
(89). 

5. The apparatus of claim 3 wherein the said 
abutment aperture (85) connects with an in- 
dicator aperture (110) in an indicator means 
(111), said indicator means having: 

(a) an indicator housing (112) with a con- 
nection end (113), an indicator end (114) 
and an axially positioned housing aperture 
(115) which housing aperture connects with 
said indicator aperture; 

(b) an indicator body (116) disposed within 
said housing and within said indicator ap- 
erture and said indicator body connecting 
said connection end and said indicator end; 

(c) an Indicator bore (117) passes through 
said indicator body with a portion of the 
indicator bore which is within the indicator 
aperture having the same diameter as the 
tube bore of said gripping means (84) and 
the remainder of the Indicator bore having a 
reduced bore (118) of a diameter which Is 
less than the diameter of the said gripping 
means tube bore, whereby the said guide 
member (4; 22; 30) may be moved through 
said adaptor (7, 8;23), and into said indica- 
tor means to a position where said guide 
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member contact said reduced bore; 

(d) an indicator flange (1 19) disposed of the 
indicator end of the indicator body, said 
flange having a diameter greater than the 
diameter of the housing aperture; 

(e) spring means (120) disposed between 
said housing and said indicator body for 
urging the indicator body towards said abut- 
ment aperture; 

whereby when said guide member abuts the 
said reduced diameter and when the said 
guide member is axialty moved toward said 
indicator end of the housing, the indicator 
flange is displaced from the housing and pro- 
vides an indication that the said guide member 
has reached the said reduced diameter. 

6. The apparatus of claim 5 wherein the end of 
the said indicator bore (117) which connects 
with the said abutment aperture (109) has a 
centering taper (123). 

7. The apparatus of claim 1 wherein the said 
sleeve passageway (47; 93) has a tapered 
portion (95) adjacent said first end (45; 96) and 
wherein the said tapered portion is of the same 
taper configuration as the tapered outer sur- 
face (54; 97) of the gripping means (49; 84). 

8. The apparatus of claim 1 wherein there is a 
recess (93) in the sleeve passageway and the 
said spring means (91) is disposed in the 
recess and held therein by the recess and the 
outer surface of the gripping means (49; 84). 

9. The apparatus of claim 8 wherein the spring 
means (91) is a coiled spring. 

10. The apparatus of claim 9 wherein the coiled 
spring (91) surrounds the gripping means (49; 
84). 

11. The apparatus of claim 1 wherein the tube 
receiving end (51) of the gripping means (49) 
has a centering taper surrounding said grip- 
ping means tube bore (56). 

12. The apparatus of claim 1 wherein the said 
flange (83) has a diameter slightly less than a 
diameter of the said barrel aperture (81). 

13. The apparatus of claim 1 wherein the said 
tapered outer surface (54; 97) of the gripping 
means (49; 84) is a straight or curved taper. 

14. The apparatus of claim 13 wherein the said 
taper is a straight taper. 



15. The apparatus of claim 1 wherein there are 
three slots (57; 99) and three gripping portions 
(58, 59). 

5 16. The apparatus of claim 15 wherein the slots 
(57; 99) are 120* apart and the gripping por- 
tions (58. 59) are of equal size. 

17. The apparatus of claim 1 wherein there are 
70 four slots (57; 99) and four gripping portions 

(58. 59). 

18. The apparatus of claim 17 wherein the slots 
(57; 99) are 90' apart and the gripping por- 

75 tions (58, 59) are of equal size. 

19. The apparatus of claim 1 wherein the slots (57; 
99) extend to at least one-quarter of the length 

of the gripping body (52). 

20 

20. The apparatus of claim 19 wherein the slots 
(57; 99) extend to at least one-half the length 
of the gripping body (52). 

25 21. The apparatus of claim 1 wherein the said 
distant portion (55; 101) of the gripping body 
(52) to which the said taper extends is a dis- 
tance from the flange (53; 83) which is at least 
equal to the diameter of the gripping means 

30 bore (56). 

22. The apparatus of claim 21 wherein the said 
distance is at least equal to twice the diameter 
of the gripping means bore (56). 

35 

PatentansprUche 

1. Fern-Nachladegerat zur Brachystrahlentherapie 
mit einer radioaktiven Quelle, einer Umhullung 

40 (1) fur die Quelle, einem Quellenantriebskabel 

(2), einem Fuhrungsglied (4; 22; 30) zum FOh- 
ren des Kabels zu der Strahlentherapiestelle, 
einem Verbindungskopf (5) zum Verbinden des 
FOhrungsgliedes mit dem Quellenantriebska- 

45 bel, einem Positionierglied (6; 20; 30) zum 

Positionieren der Quelle an der Strahlenthera- 
piestelle und Adaptern (7, 8; 23) zum Verbin- 
den des FOhrungsgliedes mit dem Verbin- 
dungskopf und/oder mit dem Positionierglied, 

50 wobei mindestens einer der Adapter folgende 

Merkmale aufweist: 

(1) einen AuBenmantel (40; 80) mit einem 
geoffneten Ende (41) und einem Verbin- 
dungsende (42; 90) und mit einer sich darin 

55 zentral erstreckenden ManteI5ffnung (43; 

81): 

(2) eine HUlse (44; 92) mit einem ersten 
Ende (45; 96) und einem zweiten Ende (46) 
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und mit einem sich zwischen den genann- 
ten Enden erstreckenden HUlsendurchgang 
(47), wobei die HUlse in dem Mantel derart 
angeordnet ist, dafi mindestens das erste 
HUisenende sich in dem Mantel beflndet; 5 
(3) ein langgestrecktes Klemmelennent (49; 
84), das durch den HUlsendurchgang ange- 
- ordnet ist und sich bis an den HUlsenenden 
vorbei erstreckt. welches Klennmelement fol- 
gende Merkmale aufweist: io 

(a) ein Klemmende (50; 98) und ein Auf- 
nahmeende (51); 

(b) einen sich vom Klemmende zum Auf- 
nahmeende erstreckenden Klemmkorper 
(52); /5 

(c) einen Fiansch (53; 83), der auf dem 
Klemmende dort angeordnet ist, wo der 
Ranschdurchmesser groBer ist als der 
Durchmesser des HUlsendurchgangs am 
ersten HUisenende; 20 

(d) eine kegelformige AufienflMche (54; 
97), die sich vom Fiansch zu einem ent- 
fernten Teil (55; 101) des Klemmkorpers 
erstreckt; 

(e) eine durch das Klemmelement verlau- 25 
fende Rohrbohrung (56) mit gleichmMBi- 
gem Durchmesser; 

(f) mindestens zwei gegenOberliegende 
Schlitze (57; 99), die durch den Fiansch 

und den Klemmkorper verlaufen und sich 30 
vom Fiansch zu mindestens dem entfern- 
ten Teil des Klemmkdrpers erstrecken; 

(g) welche mindestens zwei Schlitze min- 
destens zwei gegenOberliegende Klemm- 
teile (58, 59) des Kiemmelements bitden, 35 
welche Klemmteile einwarts zusammen- 
drUckbar sind. wenn der Ransch und die 
Klemmteile mit dem ersten HUisenende 

(50) in BerUhrung sind, um einen verrin- 
gerten Durchmesser der Rohrbohrung 40 
und dadurch eine SchlieBlage der 
Klemmteile zu erzielen. wobei die 
Klemmteile genugend elastisch sind, so 
daS bei axialer Anordnung des Flansches 
und der Klemmteile vom ersten Hulsen- 45 
ende die Klemmteile mindestens densel- 
ben Durchmesser wie die Rohrbohrung 
und dadurch eine Offenlage bilden, ge- 
kennzeichnet durch ein Federelement 
(80; 91), das zwischen dem Klemmele- 50 
ment und der HUlse sowie zwischen ei- 
ner Schulter (66) auf dem Klemmelement 
und einem Fiansch (67) in der HUlse 
angeordnet ist, wobei das FUhrungsglied 
(4; 22; 30) in das Aufnahmeende des 55 
Klemmeiements (49; 84) bewegbar ist, 
Im Eingriff mit den Klemmteilen (58. 59) 
in der Schiiefilage bringbar ist, bewegbar 



ist, um das Klemmelement entgegen 
dem Federelement (60; 91) axial aus- 
w§rts vom ersten HUisenende in eine 
Lage zu bringen, in der mindestens ein 
Teil der kegelformigen AuBenflache (54; 
97) vom ersten HUisenende entfernt liegt, 
und der Ransch und die Klemmteile ela- 
stisch in die Offenlage gebracht warden 
und das FUhrungsglied durchlassen, und 
beim Beendigen der Bewegung des FUh- 
rungsgliedes das Federelement (60; 91) 
das Klemmelement axial einwMrts in die 
Hulse drMngt, so da6 ein Teil der kegel- 
formigen AuBenflSche mit dem ersten 
HUisenende in BerUhrung kommt und die 
Klemmteile in eine Sperrlage unn das 
FUhrungsglied zusammendrUckt. 

2. Gerat nach Anspruch 1, wobei die Manteloff- 
nung (80) einen Anschlag (82) aufweist, der im 
wesentlichen dieselbe Form wie der Fiansch 
(83) hat, so daB bei BerUhrung des Flansches 
mit dem Anschlag keine weitere Axial bewe- 
gung des Kiemmelements (84) durchfUhrbar 
ist. 

3. GerSt nach Anspruch 2, wobei der Anschlag 

(82) eine axial angeordnete Anschlagoffnung 
(85) aufweist, deren Durchmesser zum Durch- 
lassen des FUhrungsgliedes (4; 22; 30)im we- 
sentlichen gleich dem der Rohrbohrung Ist. 

4. . GerMt nach Anspruch 3, wobei die Anschlag- 
offnung (85) einen Zentrierkegel (89) aufweist. 

5. Gerat nach Anspruch 3, wobei die Anschlag- 
Sffnung (85) mit einer Anzeigeroffnung (1 10) in 
einem Anzeigerelement (111) in Verbindung 
steht, welches Anzeigerelement folgende 
Merkmale aufweist: 

(a) ein Anzeigergehause (112) mit einem 
Verbindungsende (113), einem Anzeigeren- 
de (114) und einer axial angeordneten Ge- 
hSuseoffnung (115), welche Gehauseoff- 
nung mit der Anzeigeroffnung in Verbin- 
dung steht; 

(b) einen Anzelgerkorper (116), der in dem 
Gehause und in der Anzeigeroffnung ange- 
ordnet ist und das Verbindungsende und 
das Anzeigerende mitelnander verbindet; 

(c) eine Anzeigerbohrung (117), die durch 
den Anzeigerk5rper verlauft, wobei ein Teil 
der Anzeigerbohrung, der sich in der Anzei- 
gerSffnung befindet, denselben Durchmes- 
ser aufweist wie die Rohrbohrung des 
Klemmeiements (84) und der Ubrige Teil 
der Anzeigerbohrung eine verkleinerte Boh- 
rung (118) mit einem Durchmesser aufweist. 
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der geringer als der Durchmesser der Rohr- 
bohrung des Klemmelements ist, wobei das 
FQhrungsglied (4; 22; 30) durch den Adap- 
ter (7, 8; 23) bewegbar und In das Anzelger- 
element In eine Lage bringbar ist, in der das 5 
FOhrungselement mit der verkleinerten Boh- 
rung in BerClhaing ist; 

(d) einen Anzeigerflansch (119), der auf 
dem Anzeigerende des Anzeigerkorpers an- 
geordnet ist und dessen Durchmesser gr6- io 
6er als der Durchmesser der Gehauseoff- 
nung ist; 

(e) ein Federelement (120), das zum DrOk- 
ken des Anzeigerkorpers gegen die An- 
schlagSffnung zwischen dem GehSuse und is 
dem Anzeigerkorper angeordnet ist; 

wobei ' beim Anstofi des FUhrungsgliedes an 
den verkleinerten Durchmesser und bei der 
Axialbewegung des FUhrungsgliedes gegen 
das Anzeigerende des Gehauses der Anzei- 20 
gerfiansch von dem Gehause weggeschoben 
wird und anzeigt, daB das FQhrungsglied den 
verkleinerten Durchmesser erreicht hat. 

6. Gerat nach Anspruch 5. wobei das Ende der 25 
Anzeigerbohrung (117), das mit der Anschlag- 
offnung (109) in Verbindung steht. einen Zen- 
trierkegel (123) aufwelst. 

7. Gerat nach Anspruch 1, wobei der HUlsen- 30 
durchgang (47; 93) nahe dem ersten Ende (45; 

96) einen Zentrierkegel (123) aufwelst und wo- 
bei der Zentrierkegel dieselbe Kegeiform wie 
die kegelformige AuSenflache (54; 97) des 
Klemmelements (49; 84) aufwelst. 35 

8. Gersit nach Anspruch 1, wobei sich in dem 
Hulsendurchgang eine Ausnehmung (93) befln- 
det und das Federelement (91) in der Ausneh- 
mung angeordnet ist und darin durch die Aus- 40 
nehmung und die AuBenfiache des Klemmele- 
ments (49; 84) gehalten ist. 

9. Gerat nach Anspruch 8, wobei das Federele- 
ment (91) eine Splralfeder Ist. 45 

10. Gerat nach Anspruch 9. wobei die Splralfeder 
(91) das Klemmelement (49; 84) umgibt. 

11. Gerat nach Anspruch 1, wobei das Rohrauf- so 
nahmeende (51) des Klemmelements (49) ei- 
nen die in dem Klemmelement vorgesehene 
Rohrbohrung (56) umgebenden Zentrierkegel 
aufweist. 

55 

12. Gerat nach Anspruch 1. wobei der Flansch 
(83) einen Durchriiesser aufwelst. der etwas 
geringer als der Durchmesser der Manteldff- 



nung (81) ist. 

13. Gerat nach Anspruch 1, wobei die kegelfornni- 
ge AuBenflSche (54; 97) des Klemmelements 
(49; 84) eIn gerader Oder gebogener Kegel Ist. 

14. GerMt nach Anspruch 13. wobei der Kegel ein 
gerader Kegel ist. 

15. GerSt nach Anspruch 1, wobei drei Schlitze 
(57; 99) und drei Klemmteile (58, 59) vorgese- 
hen sind. 

16. Gerat nach Anspruch 15, wobei die Schlitze 
(57; 99) urn 120* auseinanderliegen und die 
Klemmteile (58, 59) gleiche Abmessungen auf- 
weisen. 

17. Gerat nach Anspruch 1, wobei vier Schlitze 
(57; 99) und vier Klemmteile (58, 59) vorgese- 
hen sind. 

18. Gerat nach Anspruch 17, wobei die Schlitze 
(57; 99) urn 90* auseinanderliegen und die 
Klemmteile (58, 59) gleiche Abmessungen auf- 
weisen. 

19'. Gerat nach Anspruch 1, wobei die Schlitze (57; 
99) sich bis zu mindestens einem Viertel der 
Lange des Klemmk6rpers (82) erstrecken. 

20. GerMt nach Anspruch 19, wobei die Schlitze 

(57; 99) sich bis zu mindestens der Halfte der 
Lange des Klemmkorpers (52) erstrecken. 

21. Gerat nach Anspruch 1. wobei der entfernte 
Tell (55; 101) des Klemmkorpers (52), bis zu 
dem der Kegel sich erstreckt. uber einen Ab- 
stand von dem Flansch (53; 83) entfernt ist. 
der rhindestens gleich dem Durchmesser der 
Bohrung (56) des Klemmelements ist. 

22. Gerat nach Anspruch 21, wobei der genannte 
Abstand mindestens gleich zweimal dem 
Durchmesser der Bohrung (56) des Klemmele- 
ments Ist. 

Revendications 

1. Appareil de recharge k distance pour radioth^- 
rapie brachiaie comprenant une source ra- 
dioactive, un coffrage (1) pour la source, un 
cable de commando de la source (2), un 416- 
ment de guidage (4; 22; 30) pour guider le 
cable vers le site de radioth^rapie, une tete de 
connexion (5) pour raccorder I'^l^ment de gui- 
dage au c3ble de commande de la source, un 
^l^ment de poisitionnement (6; 20; 30) pour 
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positionner la source h hauteur du site de 
radioth^rapie et des adaptateurs (7; 8; 23) pour 
raccorder I'^l^ment de gutdage k la tete de 
connexion et/ou li r^l^ment de posltlonnement, 
au moins un desdits adaptateurs comprenant: 5 

(1) un cylindre externe (40; 80) poss^dant 
une extr^mit^ ouverte (41) et une extr^mlt^ 
de connexion (42:90) et une ouverture du 
cylindre s'§tendant centralement (43;81); 

(2) un manchon (44;92) poss^dant une pre- io 
mi^re extremity (45; 96) et une deuxl§me 
extr^mlt^ (46) et un passage de manchon 

(47) s*^tendant entre lesdites extr^mit^s et 
ledit manchon ^tant disposd h I'lnt^rieur du- 
dlt cylindre de telle manifere qu'au moins la is 
premiere extr^mlt§ du manchon solt conte- 
nue dans ledit cylindre; 

(3) des moyens de prise allonges (49; 84) 
disposes h travers ledit passage de man- 
chon et s'^tendant au-del^ des extremites 20 
dudit manchon, lesdits moyens de jsrise 
comprenant: 

(a) une extr^mit^ de prise (50; 98) et une 
extrdmit^ de reception (51); 

(b) un corps de prise (52) s'etendant de 25 
ladite extr^mit^ de prise vers ladite ex- 
tr^mit^ de reception; 

(c) une bride (55; 83) dispos^e sur ladite 
extr^mit^ de prise et ou le diam^tre de 

la bride est superieur au diametre dudit 30 
passage de manchon h sa premiere ex- 
tr§mit6; 

(d) une surface externe conlque (54; 97) 
s'etendant de ladite bride vers une partie 
distante (55; 101) dudit corps de prise; 35 

(e) un al^sage de tube de diametre uni- 
forme des moyens de prise s'6tendant h 
travers lesdits moyens de prise; 

(f) au moins deux fentes opposees (57; 

99) traversant ladite bride et ledit corps 40 
de prise et s'etendant de ladite bride 
vers au moins ladite partie distante dudit 
corps de prise; 

(g) lesdites au moins deux fentes formant 

au moins deux parties de prise opposees 45 
(58; 59) desdits moyens de prise et les- 
dites parties de prise 6tant compressl- 
bles vers I'int^rieur lorsque ladite bride et 
lesdites parties de prise sont en contact 
avec ladite premiere extr^mite du man- 50 
chon (50) de manifere k former un diamd- 
tre rdduit dudit aldsage du tube et ainsi 
une position ferm^e des parties de prise 
et lesdites parties de prise 6tant suffi- 
samment 61astiques pour que ladite bride S5 
et lesdites parties de prise soient dispo- 
s^es axialement depuis ladite premiere 
extr^miti du manchon, lesdites parties 



de prise formant au moins le m§m8 dia- 
metre que Tal^sage du tube et par 
consequent une position ouverte, carac- 
teris^ par des moyens de ressort (60; 91) 
disposes entre lesdits moyens de prise 
et ledit manchon ainsi qu'entre un rebord 
(66) sur lesdits moyens de prise et une 
bride (67) dans ledit manchon, r§l6ment 
de guidage (4; 22; 30) pouvant §tre d^- 
plac6 dans Textr^mit^ de reception des 
moyens de prise (49; 84), d^plac^s vers 
un engagement avec lesdites parties de 
prise (58; 59) dans ladite position fer- 
m6e, d^plac^es de manl^re k amener 
les moyens de prise 5 se d^placer 
centre lesdits moyens k ressort (60; 91) 
axialement vers I'extSrieur depuis la pre- 
miere extrSmtte dudit mancholn vers une 
position oO au moins une partie de ladite 
surface externe conique (54; 97) est es- 
pac^e de ladite premiere extr6mit§ du 
manchon et la bride et les parties de 
prise 6tant d^plac^s de manidre 4lasti- 
que vers ladite position ouverte et per- 
mettant le passage de T^lement de gui- 
dage k travers eiles et, h la fin du mou- 
vement de r^l^ment de guidage, les 
moyens h ressorts (60; 91) pressent les 
moyens de prise axialement vers Tint^- 
rieur dans ledit manchon de sorte qu'une 
partie de ladite surface externe conique 
solt en contact avec ladite premiere ex- 
tremity du manchon et compresse lesdi- 
tes parties de prise dans une position 
verrouiliee autour dudit element de gui- 
dage. 

2. Appareil seton la revendication 1. dans lequel 
ladite ouverture (80) du cylindre pr^sente une 
but^e (82) d'une configuration essentiellement 
identique k celie de ladite bride (83) de telle 
sorte que lorsque bride entre en contact avec 
ladite butee, aucun mouvement axial ult^rieur 
desdits moyens de prise (84) n'est possible. 

3. Appareil selon la revendication 2, dans lequel 
la but§e (82) poss&de une ouverture de but4e 
(85) disposee axialement qui possede un dia- 
metre essentiellement ^gal h celul dudit al^sa- 
ge du tube pour y passer ledit ei§ment de 
guidage (4; 22; 30). 

4. Appareil selon la revendication 3 dans lequel 
ladite ouverture de but^e (85) possede un 
cone de centrage (89). 

5. Appareil selon la revendication 3. dans lequel 
ladite ouverture de butee (85) est reliee k une 
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ouverture d*indicateur (110) dans un moyen 
indicateur (111), ledit moyen indicateur poss^- 
dant: 

(a) un bottier Indicateur (112) avec une ex- 
tr^mit^ de connexion (113), une extr^mit^ 5 
d'indicateur (114) et une ouverture de boT- 

tler (115) positionn^e axialement qui assure 
la connexion avec ladite ouverture d'indica- 
teur; 

(b) un corps d'Indicateur (116) dispose dans io 
ledit boHier et dans ladite ouverture d'indi- 
cateur et ledit corps indicateur reliant ladite 
extr^mlt§ de connexion et ladite extr^mit^ 
d'Indicateur; 

(c) un al^sage d'Indicateur (117) traverse i5 
ledit corps indicateur avec une partie de 
I'ai^sage d'Indicateur qui se trouve h VrnXi- 
rieur de I'ouverture d'Indicateur poss^dant 

le meme diam^tre que I'al^sage du tube 
dudit moyen de prise (84) et le reste de 20 
I'alesage indicateur possedant un alesage 
r^duit (118) d'un diam^tre Inf^rieur au dia- 
mbtre de I'alesage du tube des moyens de 
prise, ledit ^l§ment de guidage (4; 22; 30) 
pouvant etre d^plac^ a travers iedit adapta- 25 
teur (7; 8; 32) et dans ledit moyen indica- 
teur dans une position oD ledit ^l^ment de 
guidage est en contact avec iedit alesage 
r^duit; 

(d) une bride d'Indicateur (119) dispos^e ^ 30 
rextr6mit§ d'Indicateur du corps d'indica- 

. teur, ladite bride possedant un diam§tre su- 
p^rieur au diamdtre de Touverture du bot- 
tier; 

(e) des moyens de ressort (120) disposes 3S 
entre ledit boltier et ledit corps d'Indicateur 
pour pressor te corps indicateur vers ladite 
ouverture de but^e; 

auquel cas, iorsque ledit ^l^ment de guidage 
bute centre ledit diam§tre r^duit et Iorsque 40 
ledit §l§ment de guidage est deplace axiale- 
ment vers ladite extr^mlt^ d'Indicateur du boT- 
tier, la bride d'Indicateur est d^placee du loge- 
ment et fournit une indication que ledit §l^ment 
de guidage a atteint ledit diam^tre r^dult 46 

6. Apparell selon la revendication 5, dans lequel 
I'extr^mit^ dudit alesage d'Indicateur (117) qui 
assure la connexion avec ladite ouverture de 
but4e (109) poss&de un cdne de centrage so 
(123). 

7. Apparel! selon la revendication 1, dans lequel 
ledit passage de manchon (47; 93) poss^de 

une partie conique (95) adjacente h ladite pre- ss 
mi^re extr^mitd (45; 96) et dans lequel ladite 
partie conique est de la m§me configuration 
conique que la surface externe conique (54; 



97) des moyens de prise (49; 84). 

8. Apparell selon la revendication 1 , dans lequel il 
y a un Svidement (93) dans le passage de 
manchon et ledit moyen h ressort (91) est 
dispose dans I'^videment et y est maintenu 
par r^vldement et la surface externe des 
moyens de prise (49; 84). 

9. Appareit selon la revendication 8 dans lequel le 
moyen de ressort (91) est un ressort helicoT- 
dal. 

10. Apparell selon la revendication 9 dans lequel le 
ressort h^IicoTdal (91) entoure les moyens de 
prise (49, 84), 

11. Apparell selon la revendication 1, dans iequel 
le tube recevant Textr^mit^ (51) du moyen de 
prise (49) possede un cone de centrage entou- 
rant ledit alesage de tube (56) du moyen de 
prise. 

12. Apparell selon la revendication 1, dans lequel 
ladite bride (83) possede un diamfetre l^g^re- 
ment inf^rleur au diam^tre de ladite ouverture 
du cylindre (81). 

13. Appareil selon la revendication 1, dans lequel 
ladite surface ext^rieure conique (54; 97) des 
moyens de prise (49; 84) est un cdne droit ou 
Incurv^. - 

14. Appareil selon la revendication 13, dans lequel 
ledit cdne est un cdne droit. 

15. Appareil selon la revendication 1 qui pr^sente 
trois fentes (57; 99) et trols parties de prise 
(58. 59). 

16. Appareil selon la revendication 15, dans lequel 
les fentes (57; 99) sont espac^es de 120* et 
les parties de prise (58. 59) sont de dimen- 
sions ^gales. 

17. Appareil selon la revendication 1 qui comporte 
quatre fentes (57; 99) et quatre parties de prise 
(58; 59). 

18. Appareil selon la revendication 17, dans lequel 
les fentes (57, 99) sont espac^es de 90 * et les 
parties de prise (58; 59) sont de dimensions 
^gales. 

19. Appareil selon la revendication 1, dans lequel 
les lentes (57; 99) s'^tendent sur au molns un 
quart de la longueur du corps de prise (52). 
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20. Appareil selon ta revendication 19. dans lequel 
les lentes (57; 99) s'^tendent sur au moins la 
moiti^ de la longueur du corps de prise (52). 

21. Appareil selon la revendication 1. dans lequel 5 
ladite partie distante , (55; 101) du corps de 
prise (52) vers leque! ledit cone s'dtend est k 

une distance de ladite bride (53; 83) au moins 
^gale au diam^tre de Tal^sage des moyens de 
prise (56). io 

22. Appareil selon la revendication 21 , dans lequel 
ladite distance est au moins ^gale h deux fois 
le diam^tre de I'al^sage des moyens de prise 
(56). IB 
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